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Akt. L— ^Ofi iJ^e Connexion between tiie Opiktd Structure and 
Chemical CSomponlion Mmerak. By David Bksw8tsb» 
LL.IX Irfxid & Sec & 

In Uie ooane of an extensive examination of mineral bodies, 
in which I was engaged in the years 1816 and 1817, for the 
purpose of investigating the laws of l*ularisation and Double 
Refrwtiflii, I was led to the discovery of two genenl principles, 
which coDoected the optical oondition of oystals with their mU 
iienkig^ fltruebire and their dwiicBl eompootiaii. From 
the nainlier of Asies of Double Refrikction which any mineral 
possess+,'tl, I was eiiahkd to determine the Class of Primitive 
Forms to which it belonged ; and while every variatioa in the 
p » it ioo» the Intensiiy, aad the character of these axes in similar 
auneraK waa Ibund to be acodnpaiucd with a diffierenoecf che> 
nneal'compo^tion, a iHtenmee of oomposition wasaleoAnind to 
be aD6ompanied with a difference of optical structure. All the 
coaibinationS) too, oi" the feulj>liuiic and tartaric acids, with a single 
earthy, alkaline and metallic base^ were found to have 7\vo axes 
of doable laiiniliiHL The new paths which these determinatioiis 
MBied to throw opeA to the philosophical mineralogiBt, promiBed 
to istrodttoe an unexpected degree of precision into the science, 
aad to decide many of tho^ contested points which had ha^ii 
left unsettled^ either from the imperfenioii of chemical analysis, 
or the indefinite indicaticw of external characters. In the years 
1816, 1817, and the b^jMng of 18ia» I had opportunitiea of 

FOL. T. HO. ft JULT IBXi. A 
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explaining my views on these sulgecU to several foieign mine- 
ralogiskSy particularly to M^or Petersen, Piofesaor Gmefin of 
Tubingen, Professor Mohs of Freyberg, and Count Breumier, 

who took a deep interest in a subject so intimately connected 
with their own. The difficulty, iiowever, uf procuring analyses 
of the aunerals and crystals which I had examined, prevented 
me from publishing in detail the results of my inquiiy ; but aU 
though the same difficulty still exists to a great degree, I have 
thought it neoeieary to lay before the publk a notke of the prin- 
cipal results which I liave obtained. 

In August 1814, when I was in Paris, M. Bit)t presented 
.to me a plate, of JrragonUe^ from which he iiad determined 
that this mineral had one axis of double refractidn, like Galea- 
reous-spar ^. Upon examining this plate, however, with care, 
I discovered that it had actually two axes of double relhiedon ; 
and ajs all the other specimens which I subjected to examination 
had also two axes, a result which the primitive iorm of Arrago- 
nitc rendered necessary, it i^peared to me probable that the 
Carbonate of Strontian was not an essential ingredient in this mi- 
neral since those spedmens in which it did not decur, had Ae 
same crystalline structure as those which containel it lre» 
tommendiil it, iiou t ver, to those who had the necessary speci- 
mens, to try if there was any difference in tlie optical struc- 
ture of those Arragonites which did not contain the Carbonate 
of Strontian. * 

In the beginning of the year 1817, I received from Mr 
Henry Thomson of Cheltenham a quantity of crystals of the 
Mur 'to-.stifj)Jtate of Magncula and Iron. They hail the same ^ 
crystallographic structure as Sulphate of Magnesia, but the in- 
clination of the resultant axes was 51° 16' in the TiTniiu lul^jlgly]^ 
whereas it was only 87* 24' in the Sulphate \. Some time aiUr 
these experiments were made, this nit yl^-wUl^wedi by Mr 
Riehard Phillips [[, who (bund it to consisf of ^' • 

• See Traitc de Physi^ur, torn, iv, p, 473, 478. 

•|- The same ri>nclusiun ^\ us aftCTM anls dt'iiuc^tl , on fither grounds, liy HfiUv-— 
See llu- Journal vf the Jioyal fnstilulion, vo[. ir. p. 11?., and th« JmwmcU df A^iljf* 

mfuCf voL Ixxxv. p, 333. ^^41,. October and Movcmba 1S17* 

t See PkiL 7V«M. 1818, p. 30. ^ 
It Jm§tt fi FkUmtfiff Jaa. 1818, voL jd. 90. 
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. and Chemkai dm^wMihn o/Mineralt. H 

Penixide of Iron, • - 0.1 graui 
Sulphate of Magnesia, » 61 

Miniate of Magnetta^ - 1,4 
Water of Ciystaltiaatioii) ^ 87.5 

100.0 

Mr Phillips considers the Iron and Uie Muiiatc of Magnesia 
at merety accidental ; but as I could not avoid doubting the ac« 
cmey either of the analjais or of this opiiuoi^ I traoflmitted 
spedmem of the sa]t to M. Bendiua. I am not yet 
able, howevcTj to c^minuiiicaLe his ajiialysis. 

In Janimny 1817, I discovered the differences in the optical 
structure of \h& Apophyl^iea of Faroe and Uton *. These diffe* 
rences wm so stiildngy as to entitle us to consider the two subv 
stances as dirtinet minerals. M. Ber^elius has made a very 
aenitate analysis of the apophyllite of Uton ; but I hln« taslb 
yi received from him his analysis of the Faroe specimens. Th^ 
composition of the Uton crystals is KS* + 8CS^; and he con- 
jectures that the Faroe ones may be composed of ES^ + 8CS\ 
er KS* 6CS^9 iiith the same or a different dose of water. 

A series of spedmens which { received as 4ceUUe of Copper^ 
(nmished me in the year 1817 with a still more striking proof 
of the connexion between the optical structure and the cliomical 
composition bodies. The green Acetate had two ^es of 
doubJe refraction, and also the faculty of absorbing polarised 
i^ght; while the bhie Acetate had only one 9aas^ und ^tira» 
ly destitute of the absorbent property f. In a large mass of 
crystals of acetate of copjxjr which Dr Urc had the goodness to 
present to me in December 1817, the green and the biua acetate 
bad been formed from the same solution, the blue crystals being 
on tbe outsid^f the mass. This circumstance seemed \o ren* 
der it highly probable that they were the same substance, not* 
srithstanding the difference in tbetr optical structure, and I ap«- 
cordingly requested Dr Ure to analyse them. The r^ults of the 
analysis were as follows, the blue crystals being acetate of copper 
and lime, and the green crystals the ten-acetate of copper, 

* %m9iitryL JmmaL ^L^U fSMPML 7V«|».-;S18, |k fit. 
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Acetate of Cojjjjcj and Lime. 

Experiment. T}uor>. 



Acetic Acid, 


42.0 


9. Atoms 




41 87 


Peroxide of Copper, 


S^O 


1 


10.0 




Lime, 


11.4 


1 




11.48 


Water, 


14.6 


4 


4.50 


1450 




100.0* 




31.05 


100.00 



Bin-ctceUUe of Copper, 
Acetic Aad, ... 

Peroxide of Copper, - 89*6 

WMer, . - - - &4 

^ _ _ * 

100.0 

M. Berzelius, to whom I sent specimens of tlic blue salt, 
alio found it to coosiat of Acetate of lime and deuto-acetote of 
oopper, with water of cryatalliBatioii. 

The ciystals of NUrtUeqf Sktm^an present i» with^another 
example of optical analysis. I examined in 1816 some fine spe- 
cinu as of this substance, which Dr Hope had pi c pmed from 
tlie native carbonate of strontian, and I found them to possess 
Two axes of double refraction. In 1S17» I received from Mr 
William Allen of Plough Court tome beautifiil octohedral 07B- 
tals of the same salt; but I was sur|)naed to obserre, that it 
had no double refraction at aH -f-. This result obviously indi- 
cated a difference of chLiiiieal composition ; and I the rclbre 
transmitted the crystals uiade by Dr Hope to M. Berzelius, 
who has favoured me with the following observations tqpon them. 

This nitrate of strontian differs from the ordinary nitrate of 
strandan, hoth in its form, and in the circumstance that it eon* 
tains a oon»derabIe quantity of water of crystalUsation. On the 
suppt)sition (hat it was a double salt, I gave it to M. Mitschcr- 
lich to analyse; but he did not succeed in iindir^g a second base. 
If this salt sliould prove to be only a nitrate of strontian, with 
water of crystallisation, its production must depend on particu- 

* We undarttand that Dr Urc obwrved lome instraclive pcculkritict In ana- 
lysing thU m\tf irfaiidi we hope to lay befoie onr readen In an early Number of 
lUi Jounwl. t See PkiL iVwat. leiS, p. fit. ft pu 
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and Chemical Compo^Uion of Minerals. 5 
lar oirciimstaiioefl^ as we have not beeD ahk to produce « sUoUar 

In examining several sjxx^imens of Sulphate of Pota^iy I 
ibund that those which were crystal lied in the form of the 
the rhomboidal prism * and the bipyramidal dodecahedron *f-, 
had Imo asBC9 double rtfracHonf while those which crystallised 
ID liexaedral prisms had odIj one potdtiye axis. M. Bcmlius 
had the goodness to analyse for me these two different salts. 
The first he found to be the common sulphate of potash ; but 
the second proved to be a double salt, composed of one atom 
of sulfate of potash and one atom of proto-sulphate of iroot 
with water of crystallisadon. 

The resemUaoce between Talc and Mica having induced se- 
veral mineralog^ts to consider them as the same mineral, I be- 
gan in 1816 to make a collection of difrn ent kinds of mica and 
'taicy with the view of investigatiug tlicir optical structure. The 
results of these experiments were sent to Sir Joseph Banks to- 
' waxda the end of ISIT^ and pohtiahed in the Tiansactions for 
1818. I found that talc was essendaliy diflerent from the ordi- 
nary mica, the former having its resultant axes inclined at an 
anoxic of 7 21 ; \s hllc the inclination of the axes in one kind 
of mica was 45''. I found, also, that another species of mica 
had its resultant axes inclined 14''; and that Lefddoliic had the 
ame optical structure as the Siberian mica j;. I sought in vain 
for that kind of mica which M. Biot had found to possess only 
one auls of double refraction; though I liavc bince found tljc 
same property in mica from Karioet in Greenland, and also in 
Mica containing Amianthus. The removal ol' one of the axes 
Awn these specimens of mica, was ascribed by M, 9iQ| tfi ni^pjor- 
Jbd aytiallhaiionf which he supposed to produce an »i/?fi% 
rfaxe^ in the plane of the lamuisp, arising irom the crfxnn^ 
of the axes of the integrant molecules ||." I cntlcasouritl in 
vain to understand how such an eiiect could be produced ; but 



• 8« PkiL TrmM. 1818, pw ill. SSS. 

f 9m thii J m nudt vol I, p>S> wime It to <h»wn that the M|yiiiiiid<l dod<c»« 
tedfOB is in this cMe • compouiKl funiu 

X Pkik Ttmm. 181S» p. SS. 

i See Btmiu tuttituL 181S, p.SlS. SS4, 335. 34S, S47. Sftl> 3^2^ $ TrmU 
4c Pkytifur, tonu iv. p. SI3, S44b 5fi3> 56i, 
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when I found 4 specimen of mica that had theinolisalioii of lil 
taultant axes only 14f*t or in which the axis in the pUlne of the 

laminee was much feebler than in the Sibemn mica, it became 
still more difficult to iinderstand how irrtpular and coiUused 
crjrstallisation could have the power of weaki'iiing and removing 
one polarising axis, without afibcting the other. The general 
law of polaiisatiDii and dotiUe .refraction whidi l afterwaids 
^Bseovered, proved thai sueh an explanation was inadnissihle. 
From the txtcrnal characters of the different Micas, I concluded 
that they were different substances, and I bt gau lo make a very 
large collection of them, fur the purposes of analysis. M, Biot^ 
however, seems afterwards to have abandoned, this exjdanaUon, 
from having found several varieties of mica, in which the incli- 
nation of the resultant axes had diflerent values*, and which, 
when analysed by M. \ aui^Qclin, exhibited a difference in theijr 
chemical compodtion f. 

Among some specimens of Sulpfmte of Nided which I rec«*. 
ved from Mr Brande, and others Ibr which I am indebted to 
Mr Badams of Birminghatn, I found one sel of crystals which 
had two axes of polarisation and double refVactioh, and in which 
the inclination ot the resultant axes was and another set 
which had only one negative axis of double rdraclion. Nay, 
in one of tliese crystals, of a very uncommon size, die external 
portion had one axis of double refraction, while the central part 
of the crystal had tw<s the inclination of the resultant axes being 
about 8** J. The first set of these specimens, which 1 conceived 
to be }>inc sulphate of Niclal, irom its having two axes, efflo- 
resced by exposure to the air ; while the second set were in no 
way affected. I transmitted both to M. Berzelius^ but I have 
not yet received his ailalyns of them. Since this paper waa sent 
to^press, th Vyt\ {{has had the goodness to analyse the specie 
men with one axis, and he has found it to l)e a new triple salt, 
viz. a Sulphate of Nickel and Copper, composed as ibUows : 

* Menoir read befiMre Uie loftitute, Juoe S8» 161 6. 

It mppttkB itn^ge that M. Van^ttdin fomxA tei Aoorfe add in a«]r af ihaaa 
apednNM o^miei. See tliia /aamol) vot Iv, p, St. 

X Tht tenlta la Itii* paisgnph are given wiOiOBt any conniientatf in Uie 
taUaa |mitcd in p^ia f 11. and m of the PUL TVaai. ftr IBI^ 

I Or Fjfb*a analyau la publiahcd Jn a rabacqiwnt article of Uu» Kmnbcr, 1I0> 
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Water of* Crystallisation, - 29.7 

Sulphuric Acid, - 25.5 

Oxide of Nickel, . - 

Oxide of Copper, - 5.8 

100.0 

« result wbidi removes the only exception vvhicii I had found to 
the gcnoi ality of the law respecting sulphates with a single base. 

The NUrUe of Lead^ formed by boiling the nitrate with me- 
tallic lead, erystaUises in line regular octohedrons of a yellowish 
colour, and is destitute of double refraction *. Mr Herschel 
itlttr wards exaiviliied this salt as made in a similar manner by 
himself; but he ibund that it crystallised in long, flat, yellow 
needles, and had two axes of double refraction. It must there- 
fiMi hare been « different sobstailoe fttm that which I used; 
aad I su spect it to be the Qntadro^minU of Lead, 

The advantages of optical analysis will appear in a still more 
striking paint of view, from a memoir on the Mes<^tv]H s wliich 
will soon be ready for publication. The examination of this in- 
tereitii^ dan of the Zeohte% was suggested to me it by 
Mr WariburtbD, to whom I had oecaMi to mention the results 
vfaichl had obtttned vespeetiDg tt» oooneidon b^een the opti^ 
cai structure and the chemical comjxjsition of minerals. This 
acute phik^phcr informed me, that Dr Wollaston had detected 
hime in the Iceland Mesbtype; whereas the Auvergne minecal 
«oatuiiedi5bdain pboeof hmie; aikd he suggest^ this as an ex« 
celknt testof the applicadoiiof optical analyai. I lost no time in 
examining the structuix' of the mesotypes, with which I was am- 
ply supplied from the cabinets of Sir George Mackenzie, Mr 
Allan, and Mr Ferguson of Eaitli, which are always liberally open 
for the porpoies of science, and I thus obtained results dl which 
Mther Mr Warburton nor myself could have had the most 
4Kslant anticipation. Tfie substance which Hauy calls Memh 
type, includes no K s> iJian six separate mineral ^|)ecies, all of 
which are distinguislied from one another by optical characters 
<if the meet marked and beautiful kind. Mineralogists speedily^ 
Rsoogmsed a new mineial in the Mesotype epoint^ of Uaiiy. 

• * 

* Xht cijntaU fton wbidi I obl«iii«d Utis mult, w«n made far me bjr Mc 
Badw of AinnlnglitJii. See /'Ait Twm 1810, p. 
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Dr WoUaston had discovered that the IceUnd Mesotypc dili'er* 
ed iiom the mefloijpe of Aawgne, in tlie measuxe of its angles 
as well as in its cheiniad oompoBitioD. Mr Brooke deteoted a 
new nuneral spedes in the mesotype of Dunbartonshire ; and I 

have found otiier two new miiitirals in the Nadelstein of Faroe 
and the Mesotype of Greenland. The optical structure of these 
fine different ipedes of mesotype I have examined with much 
atteaiioa, and have found them to differ from one another in the 
most remarkahle manner. 

EniNBUAGH, Jpril 20, 18^1. 



Art. lh~-^Narr£Uive of a Descmt in tlie Divinsr.BcU, dfc. f!^c. 
By Dr Louis TH£ODoa£ Freueuick CoLLAnoM of Ge- 
neva, Hon^ Mem. I, A. W. S. Sfc * Communicated 
by the Author. 

i\.M0KG ST the numerous applications of the sciences to the pur- 
poses of the artS| one of the most remarkable, and at tlie same 
time (me of the most importantt is undoubtedly that which has 
carried to so high a degree of perfectioD the DivingwBell» and 
by this means rendered it one of the most useful of machines, 
not only in tlu ])iactice of submarine architecture at great 
depths^ but in mining or exploding the rocks which obstruct the 
entrance of harbours, or in obtaining from the bottom of the sea 
any valuable goods which may have been lost near the coasL 

Having heard when I was in Ireland in September 18ft0 of 
the employment of this machine, which has been in use for se- 
veral years past at Unwth near Dublin, and of the sensations 
experienced by those who descend to the bottom of the sea, I 
was very desirous to ascertain in person the accuracy of the 
&cts which had been stated lo me. It was not long belbre an 
excellent opportunity presented itself. Having obtnned from 
my friend Mr Bald a letter of introchiction to Mr SouU i-, en- 
pneer at Howih Ilarliour, I left Dublin lor Uowth on Uie 8th 
of September with a friend, intending to go down in the 

diving-bell. The weather was very fine; the wind« however, 

* R«ad bcfofe the Rojrol Sodety orBdJnbvrgh, April SO. I8S1. 
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ncber high, and the sea n^gh. We goi into a boat al eleven 
oVbck in the moniiDg, and in a hw nnmiteB came akngpide a 
irenel to which the diving-bdl is attached. The workmen were 

tlieii at the boUoui ot the water, empiu^f^d in clearing the en- 
tnuQce of the harbour. 

The bell in which we were to descend may he thus de- 
scribed. It was a kind of oblong iron diest, cast in one angle 
fiiece, open bdow, 6 feet long, 4 broad, and 5 high : it weighed 
four tons ; it was three inches thick at bottom, and half that 
tlucknc's.s at top. It was cast in London, and, including the 
necessary apparatus and the air-pump, co&t about £ 200. The 
bdl bong a great deal heavier than the water which it displaces, 
descends by its own weight The upper part is pierced with 
eight or ten holes, in which are fixed the same number of oon- 
\c\ glasses, very thick, which transmit the light. The glasses 
or lenses arc hxcd in the top of the bell, by means of a copper , 
ring, screwed up agmnst the glass, between which and the bell 
acoat of putty is laid, and then screwed hard up, so as to ran* 
der it air-tight The top is pierced with another hole, about 
an inch in diameter, which receives a long flexible leather pipe, 
intended to introduce into the bell the air compressed from above 
a forcing-pump. In the inside of the bell is a valve which 
serves to close the aperture, and prevent the air from escaping. 

In the interior, were two small benches on opposite sides of 
the bell, with a £bot4N)ard between them. There was room 
enougli for four persons. From tlic middle of the roof de- 
scended several strong chains, intended to sustain a kind of iron- 
basket, in which they place the stones or other matters which 
diey wish to carry up. The hell in which we went down was 
suspended by the centre with strong ropes^and managed by 
means of a moveable crane erected on the dedc of a small vessel. 
We got into the be)!, wliic h v. as sufliciently elevated above the 
surface for tliat purpose, by uieans of a boat placed underneatli 
it We had with us two workmen. . 

We descended so slowly, that we did not nodoe the motion 
ef the hell ; but as soon as the bell was immersed in water, we 
fAi about the ears and the forehead a sense ol* f>ressure, u hiili 
continued iuerea.siiig diuing some nrmules. I did uoi, however, 
cxpcricxicc my pain in the cars ; but uiy couipauiou sufibred uo 

Digitized by Google 



lO ' Dr ColladoD'tt Nurrative ^' a Descent 

much, that wc were obiigcd to stop our descent lor a ^hort time. 
To remedy that iooonvieniencc, the workmen instructed iio^ al» 
tor hsnag doMd cnir mtriki aad tnoutl^ to mkiwdw tovwal^ 
kMr» and to ratnin d«r respiratif>i» for ione Mmentt; in cfddr 
that, by this exertion, the intemid m might tet tm the Eusta* 
chian tube. My coni{xuiion, however, haviug irieii it, found 
hunseif very little relieved by this remedy. After some mi- 
nutes, we resumed our deaoeat* My fnend suffered conadttw 
«Uy: he ins pde^ has lipe were totaUy diaooloiired; hb 
peamce wm thai of a maa od the poiiit of famtbg; he was 
in involuntary low spirits, owing, perhaps, to the violence of 
the pain, added to that knul of apfjiehension which our si- 
tuation unavoidably inspired. This appeared to me the more 
tiWDatkable, as my case was totally the reverse. I was in a 
state of exGttement ressmUmg the effect of some ipiiituous ^ 
quor. I suffiered no pain ; I experienced only a strong pres- 
sure round my head, as it an iron cirt l^' had heer\ Ixamd about 
it. I spoke witli the workmen, and had ssome difticuiiy in hear- 
ing them. This difficulty of hearing rose to such a height, that 
during three or four minutes I oould not hear them speak. I 
ooqU not, indeed, hear myidf speak, though I spoke as knidly 
as posnUe; nor did even the great noise caused by the iiolenoe 
of tlie current agmnst the &ides oi ilie beil reach my ears. I 
thus saw confirmed by experience what Dr Wollaston had fore- 
seen by theoiy in his curious and interesting paper on Sounds 
inaudible to certain ears** 

Afbr some moments^ we arrived at ihe botlom of the water, 
where every unpleasant sensation ahnost entirely left us. We 
were then twenty -seven feet below the surface. 1 confess that the 
recollection of the great d^ith, joined to the idea that if the 
mallest stone, or other matter, should obstruct the action of 
the valve, the bell would be instantly filled with water, did not 
fail to cneate for a short time a kind of uneasiness. One of die 
workuien, however, to ^\!luul I imparled my thoughts on that 
subject, desired ine, with a smile, to look at one oi the gla..seh 
placed above us, which I observed to be so much cracked ia the 
middle, that bubbles of air were oontintially escaping. 

• See Ibis Journtd^ \o\. i\\ \\ l(iO, ' \ 
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We breathed during the whole of our stay under water witli 
much tase. We experienced now and then a great heat. Our 
perspiration was .Aotoetimes coj^oiuiy aipfl soipehmfs there sud* 
jdeoly came over bo thick a viqpour.its to prevent my seeing 
.th> w or knw p placed oppootte ipe; but as liy ineanvof the s^ 
lifeli iiney oonstantly aent ua from above pure air, in flo kige 
(jiKiiititios, that a great part of what was C4)iuaincd In the bull 
uiaiic Us escape with great violence, this incon\eniuice very 
soon disappeared. Our pulse was not affected. 

Mr Baidy ijrho went down two days before me in one.oC the 
^eOs iMd at Howth^ and to whose kindness I am indebted 
bt the eommunication of his notes and obeervationsy took 
with him a thernjomctcr, and found the tempera Uirc of the air 
at the surface and in the uiside of the bdl to be 63 Fahr^ 
while the tempenitiure of the water within a foot of the bottom 
(that is to say nineteen feet bekyw the sur&oe) was S6* Fahr. « 

The light which we had in going down and at the bottoni of 
the sea was very strong. Mr Bald could distinguish very 
easily in descending a great nmnber of fishes, and other ma- 
rine animals, which fled at the approach of the diviug-belL 
l*he sun shone bright^ and I could write and read very easily. 
We gadwred some ftid, (Fucua fhrn^ Fucub saaAaritmSt he) 
We took some marine animals, and obtained several pieces •of 
tock, which suggest some inU'rL>ring views, explanatory of 
their formation, which is perhaps owing, as in tlie case of coral, 
&c. to certain animals. That part of the bottom of the sea 
which did not present any rock, was oompoeed of sand and 
pshbles. The current of water was very yjolent; the colour of 
the water, as seen through the glasses, seemed to us to be of a 
fifjhi green : in the hell, where we had about ten or tvvcivc 
hiches of if , it was quite colourless. 

Having remained more than an hour at the bottom, and ha^ 
%iag.iem the men work as easily as in the open air, they made 
some signali, and we ascended, fully satisfied with what we had 
tei, and eoRvinced of the facility and safety of these submarine 
operatioiw. Before we went down, they had lost their basket 
It the l)ottom of the water, and, in order to hnd it again, they 
were obliged, in using their signals, to have the Ix^ll moved in 
eveiy ffireetiett, which gave ds the advantage of becoming well 
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;u(]u;niucd with the method [ficy employed to make thems>elves 
uaderstood. In going up, tlie sensations which we experienced 
in the head were very difoent ftom thoee vhich we felt in de- 
soendiog. It seemed to ua that our heads were growing larger, 
and that all the bones were about to separate This disagree- 
able sensation, however, did not last long; we were in a short 
time above the surface, not only much pleased with wliat we 
had seen, but also with the idea of emerging safe Irom our nar- 
row prtsoOf 

The signals made use of by the workmen are very ample : 

they consist in a smaller or greater number of strokes given with 
a hammer agfunsL the sides of the bell, according to the wishes 
of the workmen. These signals lUx; easily heard on board, 
though no noise made above reaches the bell. 

We must remark, that there is a north and south end fixed 
to &xk bell, and which is always attended to by those on board, 
so that they eaii he iiiovecl \s ith accuracy whenever they want to 
work, either soutli, north, west or east. 

The signals £oit the various operatiofis fue as feUow ; 

1, Stroke mesni matt air, or pump strong. f , Nofth. 

' S,SltBdM,wiiichlta|iplieibtetoatt BIO. f,Fkviit. 

Itan. 8|BMk. 

9i lIoiBt* Sl| Lowsf down Uio bw c ki t . 
4^ Loww. Bo^ op tbe tackit MW, 

5} Mora iouth. and to on. 

The men also send up a note of what they want upon a label, 
which is inslandy attended to if practicable, or some intimatbn 
sent down to them that it cannot be done. This is efiecteJ by 
means of a cord, one end of which is in the bell, and the other 

upon deck. 

It is by the signals alx)ve described ihat the Ml is moved 
from one place to another in search of stones. This is effected 
by raising the bell a few feet from the bottom, and then, by the 
aid of the moorbgs of the ship^ the bell sweeps along in any 
desired direction. As soon as a large stone is dtsoovered, a sig> 
nal is made, the horizontal movement is stopped, and the bell 
lowered over the stone. If the bell be a Utde aside, the work- 
men can, by standing in the bottom of the sea, and pressiii^ with 
their shoulders against the bell, uulkt it swing a foot or two in 
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msy &ectk», as it is suspended ton in oudri^, at torn 
height from the vessefs deck. 

The men at H^ u lh are principally occupied in clearing the 
oitrance to the harbour. They arc pakl hy the ton weight for 
what they quarry and send up, viz. Gs. 6d. per ton for very 
baid rock^ that has chiefly to be blasted with gunpowder; 
(Ss. 5d. per ton for easier qiiairied rock; and 4s. |wr ton for 
detached stone, gravel, and mud. At tins rale, they are able 
to earn on an average 20s. per week all the year round. Their 
tonnage of rock avanges ^ tons per day, and detached stone 
5| tcma fcr four men. 

The method rfUowing up tacks by aid of the diving-bell, as 
practised in Ireland', is as foUows. For an aooount of this pro* 
ce&s I entirely indebted to Mr BaUFs kindness. 

Three men are employed in the bell ; one liolds the jumper 
or boihi<'4ron, the other two strike alternately quick, smart 
strokes i^th hammem When the hole is boied of the requx- 
mliB depth, a tin-cartridge, filled with gun-powder, about two 
mches diauicui , and a foot in length, is inserted, and sand placed 
above it. To the top of the cartridge a iin-i)ipe is soldered, havii^ 
a brass-screw at the upper end. The diving-bell is then raised up 
^owly, and additional tii^pipes with bnss-screws nrc auached, 
tin the pipes aie about two ftet above the surface of the water. 

In the old practice, the tube was filled with powder as a 
train, and tired; but, in many instances, the heat melted the 
loider of the pipe, and the water entering extiiiguished the fire. 
The improved method is to leave the tube empty. Tl)e man 
whoistofire the chaigi ts placed in a boat, dose to the tube, 
and to the top of the tube a peoe of eoid is attached, wluch he 
IioIlIs in his kll liand. Having in the boat a choflTer with small . 
bits of iron red-hot in it, he, with a pair of nip])ers, takes i>ne 
of the bits of red-hot iron, and drops it down the tube, wliich 
instantly ignites the powdar, and bk>ws up the rock. A small 
part of the tube is destroyed next the cartridge; but the great, 
er part, whidi is held by the cord, is reserved far future ser-^ 
vice. The workuicn m the boat e\ ju i ience no shock by the explo- 
sion; the only effect is a violent eruptive ebullition of the wa- 
ter, arising from the explofaon ; but those who stand on tlie 
shore, and upon any part of the rocks connected with ihotj^ 
which are blowing up, feel a very strong concussion, similar to 
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die siMickof an earthquake. A certaiii ^^pth of nMrisw 
oenary for nfety. Mr Bald suppotes at least twehns^fttt 

The workmen cannot go down and work when the sea is 
very roup^h, the swell would prevent them from settling 
on the bottom ; and they are i'requcutly annoyed with wliat ii 
termed a grmmdsweBf when it is quite tt^ at tcpp. Tliia m a 
sun? prelude of a brtese of eastm wnid« which seldom fiuls to 
set in soon after, if it has not prevailed at ^ time on the'mbf^ 
side of the channel, 

Tlie Ix'st and easiest time for going dom^ is at low water^ 
when tliere is less pressure ; but amateurs prefer going down at 
high^ater, that they may have it to say tiiat they were twenty 
or Umty ieet bebw water in a diving-b^l. ' 

The woikmen are generally down in the dhring-bdl five 
hours in the day, wiihuut coming up ; and in summer, one set 
of men are down ten hours one day, and five iiours the otber^ 
and so on alternately. They work at all seasons of the yent^ 
and do not feel much difference in the temperatore. The wnk 
ter is more diiBy fai the winter; and when they oome up into 
the atmospheric air, they feel it rather cold, after being heated 
by their exertions i)tlow. Tlu v do not complain in p^eneral of 
pains in tlie head, except tho^ that arc new hands, who are ra- 
ther affected in that way, end about the em \ but tbb affectioQ 
soon wears off. 

They are in general rather rdaxed in ffai^ bowels, winch I 

suppose, is owing to their feet being constantly wet and cold. 
One of the men was very much aU'ected with a l)owel complaint 
this season, which increased as often as he went down. When 
Mr Souter descends, he is generally afflicted with a loQSsnessi 
he has a eopuMs flow of ufinCt and Ins appcdle b vtiy amsh 
(nereased. He always finds it a good plan to taken little spi* 
rits on comintj up. The time never seems long to him when 
below ; and he has been several times seven hours under ^ater, 
without ascending, and scarcely thought it half that time. 

None of the men become deaf, and it may be thought tel m 
some cases it would be a cure far that malady. 

They once had a man, as Mr Souter informed me, that was 
rather affected in his breathing, but when he commenced buLlitig, 
it (XNnpletely cured him* 
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The belimeti arc iu general very stout and healtlij : tlieir 
hard labour requires very good sufttenonee of tbtee substantiai 
meals io the day. Tea, bread, hotter, ^gB, baoon, potatoca^ 
and fish, are their comnioii diet They are not pardcularij 

addicted to spirUuoub lujuors. A little is very necessary for 
lliem, and it would rcc|uirc a gootl deal to afttx't them much. 

I cannot conclude this paper, without repeating my best 
thanks to Mr Bald and Mr Souter, to whose kindness and libe- 
rality 1 am Indebted for the greater part of the details mtny 
duoed into thb paper. 

i^DiNBuaoH, April 18^1. 



Ajir. III. — Remarks on a Passage m ihe Ma^hemaAcai Col> 

Udiom of rappii^^ J I urn which i/ie OblU^ii^ of the Ecliptic 
has been deduced^ ^ 

JBaATosTHENES, who was bom 276 years before Christ, de» 
tennined, by his own observations,, that the obliqui^ of the 
ecliptic was W 51' 19^5. This quantity was adopted by 
Hipparchus, who lived about 100 years kter, and even Ptolemy 
may be «4aid to have used the same*. M. Ddanibre -f-, indeed, 
seems to tliink, that Ptolemy did not observe much himself; 
but, although he lived about 400 years later than Eratosthenes^ 
even this interval would only have diminished the ai^te by a 
very few minutes, which probably was too small a quantity ta 
have been ascertained by the instruments then in use. These 
reoards, however, of ancient astronomy, have always been con-i 
sidemi as very, important for ascertaining the variation of tho 
ai^gk^ which the equator makes with the ecUptici but there ia 
another, which gives a result wholly irreoondleable with them, 
TUs is found in Pappuses Mathematical Collections, Book vi. 
Theor. 85., and the oblitjuitY diiivcd from the data there de* 
Uuied, IS no more than 2^"* 2W 55 '. Now, Pappus lived, ac- 
cording to Sttidas, under the elder Theodosius, and consequent* 
ly in the latter end of the fourth oentunr firom the Chnstiaii 

• BiHrfii d^r 4hUmmU Amdame» vdLlf.SV 
f Ik Ducours rrelimiaairc 
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era ; we may therefore roughly allow C for the diminution of 

the angle in the interval from the time of Eratosthenes, and 
we shall then have 45' instead of a quantity, which is not 
widely different from the obliquity, as it waa about 800 years 
a^ De la Hire rested much upon this passage^ whoi lie 
wished to shew that the angle waa not liable to variation. ^ II 
y a grande apparance," he says " que les astronomes d^Alex- 
andrie, qui vinrent apres Piolemcc, s'appercurent hi en que ses 
observations n ctuicnt pas fort justes, puisque Pappus, qui etoit 
aussi d^Alexandrie, et qui vivoit 270 ans apres Ptolemde, ayant 
lamass^ tout oe qull y avoit de curieux dans les Mathemati- 
ques, dit, dans son 6^ livre, oi!k il rapporte 61 propodtions sur 
la sphere, que Tobliquite de Pecliptique etoit de 23® SO', ce qui 
etoit sans doute fort connu pour lors." In answer to this, the 
ChevaUer de XK)uvtlIe, who supported the opposite side of the 
question, acknowledged that the passage was against him, but 
he argued that it waa a solitary authori^ : £t i* d^ailleurs il 
soutient que Pappus, dans Tendnnt qu\m dte, nVi point pre* 
tendu doiuicr une determination exactc, mais seulement tirer 
dcs racines quarrees, qui lui ont prod nit des nonibres ap- 
procliees/' The latter part of this statemeut is not very clear : 
we shall find also that Pappus takes the squares instead of the 
square roots of his origin^ numbers, and so far there is a mis. 
take ; but the former part contains the precise oanduiion at 

.which we must aL last arrive. 

Various hypotheses have lxx?n devised to reconcile this pas- 
,sage ut' Pappus with the authorities of Eratosthenes, Ptolemy, 
4md of modem observations ; but there would be no good ob- 
tained from a minute discussbn of thenL The same feefi^g* 
.however, the same wish not to lose this additional authority, 
seems to influence even Lalande and Delauibre ; aiid their spe- 
«cuIatioos call ibr more particular attention. 

In .the last edition of his astronomy, § 2741, Lalande ad« 
mita^ that the object which Pappus had in view was not. to 
give an astronomical detemunation of the obliquity of the edip* 
tic ; but still he evidently thinks it possible that some mistdce 
may have occurred in the numbers. He says that we only 

* Mem. VAcad, Rc^ de Scienca, 171& f Ibid. 

3 
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hAve them en admettant tlnterpretation de ConunaiuUnufly k 
laquelle Vendelinus n^a pas cni devoir deferer.** M. Lalande 

dtx'S not in thus phtce, with his usual precision, point uut th(; 
work of Wendelinus, in which this opiiuua is lu be ibund, and 
I have looked twice through the Lnxlas seu de obUquUatt 
mR$9 Antwetpisy 165^^ without finding it The passage from 
Pappus 18 discussed in pages 2S, 24. of that work ; but its in- 
congruity with rtolemy is tlierc accoiintcil for by a mistake in 
the latitude of iVlexaiulria, where the observation is suppo c d 
to have been mado, and by a neglect of allowing 7" for the 
d&ct of pandlaxy when the sun was T dO^ from the zenith. It 
is not, however, worth while to spend time in tradng farthei*, 
«nce the doubt derives its principal interest from the authority 
whkli i>p^/i\iHi to it l)y Lalantlo. Ii is well known lliat Comman- 
dine^s b<M>!<, to say the least, is most carelessly printed, so that if 
no error had been introduced either by the transcriber of the 
Gieek text or by the translator, we can feel no certainty of the 
aoenracy of the printer. The numbers, indeed, which occur in 
the conmientary, agree so well with those in the text of ('omman* 
dine, that, hi the present instance, tliere can Iiai dl y be .my press 
enor in the expression of the fundamental ratios; but stiU 
thete was evidently some general notion of possible mistake in 
the mind of Lalande, who certainly does not mention the sus- 
picions of his author, as if he wholly rejected them. 

Again, M. Delambre {Astrananiic Thcor'iquc ct PraHquej 
vol. iii. pages 181-2.), after stating the case at home length, and 
after disitinctly laying down that Pappus had no intention of giving 
any precise determination of the obliquity, still seems to feel 
with others the wish to aooommodate, if possible, the passage 
in question to what must have been the irudi. He closes the 
seventh ailicle of Chap, xxxii., by saying, Lalande rejette 
ftur le traducteur Commandin Tcrreur de Pappus; mais, 4 
noina de supposer une faute de oopie ou d'impresaon, je ne 
voM pas ce qu^on pcut objccter k Tinterpretation et au commea- 
laiie de Commandin qui n^est qu^un calcul. Mais lisez 526 
au lieu l\c .y2[), vuus aurez * *» — i^o oil', ce qui supposera 

* « is Uw sjrinbol xmsd hy M. Ddambre Air Uk: obliquity. 

▼Oi. Ko. 9. JOLT 18S1. a 
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dans le Grec ^« < au lieu 4e the (Hrigiilai had been 

a woik printed with Arabic iiuinerals» I can eaaly conceive 
how an inveraon of the type might have introduced a 6 for 
a 9 ; but I own that I can see no strong resembknce of the f 

and the 6j wluch could have been likely to occasion the mistake 
in tiie transcriber of the Greek; neither do I see any other 
came which could probably lead to it. NeverthelesB such an , 
etrar^ if it did enst, might certainly remove some difficulty, 
and is therefore deserving of a more particular examinatum. 

We are now come to a part of the inquiry, which does not 
admit of solution, witliout a reference to the original Greek, and 
this, as is well known, has never been printed : a few detaclied 
passages are inserted in various works ; but the great body of 
what renuuns of the XtnMi|#jW Mmhfutmm is only acoesdble to the 
generslity of the readers in the Latin translation of Comman* 
dine. We have, however, some manuscripts in Great Britain, 
and I have been able to trace out lour, which contain the pas*, 
sfge under consideration : two of them are in the Savilian Li- 
brary at Oxford ; one b in the Britidi Museum, and the fourth is 
in the Advocate'^s Library at Edinburgh. The three first I 
have myself carefully examined, and as Dr Brewster has taken 
the trouble of collating the fourth for me, I feel persuaded that 
the genuine text of the original is as follows : 

I now subjoin the translation, and as reference has been made 
to the commentaiy, I have annexed the only two remarks which 
Commandine has made upon the 

** quoniam spha^ne diameter ad diametrum sestivi tro- 

pici potestate eandem habet proportionem, quam 6S9 ad 5299 

ctenim recta linca a rnuru .^phaera? ad centrum tropici ducta, 
kiugitudine earn proportionem habet ad semidiamctrum tropici, 
quam 10 ad 23 Q), erit i^ihsne diameter minor quam dupla (^) 
diametri tro{nci.^ 

(') *' Sinus cnini rectus maxima? deciinationis soils, videlicet 
23J est ^3924 earum purtium quaruni semidianietcr sphav 
I'ic v;>l 00000, ct sinus rectus residui maximae decUnatio- 
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ms Hoc est semidiametcr tropici est 5302^, habct autem 
Sd9f24 ad 550iedeaiidem fere prapordoneDi quamlO ad 
O lUbeteoim sphfme diameter ad dumet^^ 

fere propordonem qnam 95/^ ^ 
The general fidelity of the translation will be evndent from a 
comparison of the Latin with tlie Greek, and their agreement 
ii most favourable to the text as it now stands. It is worthy c£ 
obwrvatkiDy likewise, that, with respect to the numerab, there is 
no difoence whatever in the manuscripts^ excepting that some 
of them have %ut4ffr t^*« in the place of xf, which only confirms 
the accuracy, in this instance, of the present reading. But it 
may be said, that one transcriber often copies the errors of ano- 
ther, and that these may be detected by the internal evidence 
lian the context TtiB is very true, but it is wholly inappti* 
cable to the support of the proposed correetion. Ontheeontm- 
ry, the uitcrual evidence is, I conceive, conclusive against any 
alteration. M. Delambre says very justly, " Pappus dit que le 
dianetre de la sphere est en puissance a celui du tropique 

m : 529, d ou je tire cos. = « =W SQT 

hotheomitsall alluaon to the latter part of the passage, and this, 
I think, it he had attended to it, would Imve prevented him 
from suggesting the conjectural emendaUon, It will be obser* 
ved tliat 629, 529 are not the original numben^ on which the 
nasoniog is founded They aie derived from the othor ntb 
of 10 to 28 : this is clearly pointed out by the use of the ooiw 
eonjunction tmtm^. Now, this being ad- p 
mitted, wljich can hardly be dis])nted, 
it liaUows that the larger niunbers could 
he none other than as they now stand. 
For, let C he theoentreof the sfibere, 
CP itseatta, CE the radius of the eqtuu 
lor, AB the radius ol llie tropic; join 
AC, and then, by the conditions of the £ 



jmiiiii 




* It li har^ w«rUi mcBtioning, but th» q^MBtttj aukcljr it ^pmIw 
Lcf. 529 2.72;U55T 
Lfig. 629 2.7986507 

M^tWii which ii the Cosiw of 29' 4S«: 
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proposition, BC : AB : : 10 : 28 

BC^: AB«::100:529 
BC* + AB«: AB»::100 + 529:529, that is, since ABC is a 
a light angle, AC* ; AB^ : : : 529. 

Now, tlie square root of 6^ is ^.08. or 25^, as Comman. 
dine writes it^ which not being a whole niunbery the proportion ia 
led tn the expression of the squares. All this is very clear 
aiul plain ; but, if* wc invert the order ut reasoning, iUid suppo^ic 
(129, 5/^6 to be the original numbers, we shall have 

AC'^ ABs : AB' : : : fi»6, that ia, 

BC« : AB« : : 108 _|^526, and 
BC : AB : : V105 : 
' Now, there appears no reason why our author should, in the 
first instance, have assumed quantities, of which he was allav 
wards to take the square roots ; and it is not Kkely, if he had 
done BO, that he wo jld ^la^ e fixed on such as these, of which the 
foots aie not to Ik- lound m whole numbers. Besides, the dia- 
meters of the circles were all that he had occasion for ; and if 
he had ihem, there was no need of the ratioof BC to AB. All 
this is the more evident ftom the iride range which hb object 
afforded 'him. The conclusion winch he draws from his premis- 
sts Ls, that the diameter of the sphere is less than double the 
diameter of die tropic ; and this would be true ibr an obliquity 
of aijy magnitude which was less than 60^ ; consequently it was 
of no importance whether he made it a few minutes^ or even a 
law degrees too little or too great 

The ratioof 10 to 2S gives an obliquity so very near to 23" CO, 
that it seems to he derived from that quantity. Indeed, Com- 
niandme, in his first note, has proceeded on this idea. SS"" dO', 
likewise, forms a kind of round nundwr, which, as Johnson 
somewhere remarks, will almost always be inaciCUFate^ and there, 
fore might have given rise to susjncion : but I can see no other 
rea<*(m why it should have been fixed on ; and I am iuelined to 
believe that it is an accidental consequence of the ratio wliich 
was adopted. Pappus, in all probability, as M. Lalande re- 
marks^ n'etcHt pas autant observateur qu^ Erastothene, Hip» 
parque et Ptolemde i* it may, therefore^ be jbirly supposed that 
be took his original quantity from Ptolemy, and he was the more 
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likely to do so, as there t\ as no suspicion m his time of ayiy va- 
mtu»L If this were so, he would have had BC : AB : s sia. # : 

coflin : : 1 : ; : 1 : cotan and 1 : cot 23° Sr 2r : : 1 0 : 22. 

Nowy this 18 80 ofiulj the ntio of 10 to that he nuglit have 
adopted the whole numbers for hb purpose, without any 
thought of indicating a difference in tlie obliquity irom tluil whicl| 
had been used by Ptolemy. 

Upon the whole, thea, I think we may fairly conclude thaf 
no alteiatioii is Rq;iiiml» and that iione ea^ in the 

ong^nal tezL And this suppostion having been disposed of, 
nothii^ can be mose just than the following description of th^ 
passage, whicli M. Deiamhre himself gives in ilic otlicr part of 
his remarks : " Pappus n'a miiiement en vue de nogs doimer 
une determination bien juste de Tobliqiute ; pour prouver une 
prapoaition sur k vitesse du mouvement du wieily il n^a besoin 
que d''uB aper^u bien grosner de la grandeur du tropique. 
Cest ainsi qu' Archimede, dang son Arenaire, pour etablir son 
calcid, suppose an rayon de la sphere dcs fixes une graiuleiir 
qull n^a pas pretcndu donner comme exacte k bcaucoup pres^ 
Le temoignBge de Pappus n^a lionc pas ici plus de poids que 
n^enaunitcduid* Aidiimededanshiquiestionde la pBiallaxf 
des etoilei.'* 

OXFOUD, ) 

Jj^rd 1821. J 



Abt. lV,^Je€Oitnt of the Jiutih Kudda, or Natural Fire 

Temples of l/ie Gtwbres, firmed by buniing Springs of 
Naphtha^ wUhaNUice respecting the Naphtha Wefla 

andent sept of th^ Gucbres or Fanee^ distinguished 
from all others as the worshippers of Fire, derived thdr opi* 

• Tbif artide has been drawn up fttm infermatkn ooolained in the Trttde of 
FldMcrt RnwajTi Riebciatdn, Cook, Xlmeir, and Hham Cox, and fton a pafMr 
«riMfta hf M. J* J« yfttjf and p«liiisM in Om Joanial d» Fkammtk Ibr Bliy' 

isto^ wj. vi iw l oa. . P K 
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nions from Zoroa:<tcr. They had their origin in I^rsia, hut, in 
consequence of difi'erent persecutions with which they were as* 
aaikd) many of them quitted the kingdom, and, after various 
nugtatioDBy th^ Ibund an aBylom in Soiat^ BondNiy, and other 
settlements on the Malabar Coast 

Those who remained in Persia experienced even a harder 
fate than their migratory brethren, and, by the oppressions and 
exactions of the government, have been reduced to a state of 
the moat aiject d^radatkn. 

The Perrian Gudbm inhabit prindpally the diores of the 
Caspian Sea, and the cities of Ispahan, Yecd* and Keirman. 
Their great Fire Temple, however, called Jttush Kftdda^ 
Atashghali^ or AtechgaJi, is in the neighbourhcxxi of Badku, 
which, before the conquest of the Saracens, was annualij viaiw 
ed by thonaanda of fulgrima. 

The town of fiadku, which is one of the ho^gest and mosi 
commodious ports on the Caspian Sea, stands in the Peninsula 
of Abbcharon, in Lat 42** North. The earth in the neigh- 
bourhood of this city is completely impregnated with naphtha. 
The mhaintants of Badku have no other fiid, and no other 
fight but that which thsy derived fiom this substance; ne 
hbck petiohnmi, when ^wmed into snudl eakea or balls, with 
a mixture of sand, is used as fuel. Three of th^ balls is suf- 
ficient for heating an oven for baking bread, but the bread in 
this case contracts a very disagreeable odour as well as taste. It 
lupfdies also the lamps^ and fbnns the fires of the lower pIboiicij, 
•ad it is used as a oofciii^ for the fiat roofii of their houses, 
which it effectually protects from rain. 

About ten miles to the north-ca^t of the town, are still seen 
the ruins of the ancient temples which the Guebres had erected* 
The religious retirement, ncoording to Forster, where the dev<^ 
teea worship the deity in the resembhmoe of Fire, ia a square of 
about 80 yards, surrounded with a low wall, and oontaining 
many apartments. In ca( h of ihcsa. is a small volcano of sul- 
phureous fire issuinof from the ground, through a furnace or 
funnel, in the ibrm of a Hindoo altar. This fire is appropria- 
ted to the purposes of cookery as well as of worship, and for 

* TbntsMiiQlbw«rtiiui40000tMbMiintli«lofniorY«sd. 
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hrfsiifymg the Hindoos against the rigours of the cfAd leaaoii. 
On closing tlie funnel the flame is inmietiiately extinguished, 
and a hoUow sound is heaxd, (by applying the ear to the aper- 
ture,) accompanied with a strong and cold current of ur, whioti 
may be fired at pleaaine, by placing near it any flaming sub- 
atanoe. The flame isof a pale dear colour, without any sensible 
smoke, and oraits a vapour strongly ini|)regirated with sulphur, 
which impedes respiration, unless when the head is brought 
lower than the levd of the furnace. The Guebrea have a wan 
and fin a aatrf appaunancc^ and aieepp wa s c d with •hectic con^ 
wlnefa also aflecled Mr Forster during hia Vint The ground 
within the inclosLue abounds with this subterraneous tii\\ which 
issues from artificial channels ; but it requires always to be light- 
ed by another flame. 

fiesidea these fires in the iqpartmeots of the Guebre% a large 
cue, spniiging fhxD a natural diff, in an open place^ continually 
bums. Many of these yolcanbea are seen on the outside of tbs 
wall, and have the appearance of limekilns. The general space 
wiiich contains this volcanic fire, is something less than a mile in 
OKumference. It forms a low fiat hill slanting towards the sea, 
the anil of which conaisU of a aandy earth intermixed with 
atonea. Mr Fonter obaenrefl, that no mountunous land it aeen 
from the Atush-Kudda, nor any violent eruption of ilaiiie *, but 
Mr Kinneir informs us *, that the whole country round Bad- 
ku haa at times the appearance of being enveloped in fiames. 
It often aeemS)^ he adds, aa if the fire rolled down Gnm the 
nountaina in large masaes, with incredible velodty ; and during 
the clear moonshine nights of November and December, a bright 
blue hght is obiiers ed at times tu cover the whole western range. 
This fire does not consume, and if a person findd himself in the 
anddk of it, no warmth ia felt.^ 

The whole groundt^lor about two miles in drcuit around 
Ae p rin c ip al fire, has the remarkable property of being en- 
flamed by a burning coal, when it is scrajx.*tl only to the depth 
of two or three inches ; but in this case it does not communi- 
cate fire to the ndghbouring gromkL If the earth, however^ 
ii dug up with a qpade, and a torch brought near it, an ezten^ 

• GeograpkkaiMmMr ^tU Ftnkm Bw^e, p. 9001 
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nve, but instaqtaqeous deflagr^tbn takes place; and fram this 
cai|89 houses have frequently been bunied, and even men ex- 
piosed to danger. 

If a hollow cane, or merely a tube of pipi is sunk about 
two inches into tiie ground, and if we blow upufi a burning cofil 
biought near its upper orifice, there will issue a sUght flame» 
wh^ch will ndther bum the cane nor the paper. This method 
if employed by the inhabitants for illuminating houses that, are 
not paved ; and by means of these hollow canes from which 
the fire issues, thcv boil the water in their coffee-urns, and even 
cook dilt'cfcpt articles of food. Xu order to put out the ilame^ 
it is necessary only to plug up the orifice. The most ro^ky parts 
of the ground fumisli the most active and brilliant flame. The 
smell of naphtha is diffused, but, after being accustomed to it, it 
ceases to be disiigreeable. 

The inliabitonts employ tlik natural fire even in calcimog 
lime. The stones are phuced one above another, in a place open- 
ed to receive them, and in less than three days they are geqenU 
]y perfectly calcined. Sulphur is dug up near the same spot 
where the springs of naphtlia are found. 

The small Island of Wetoy is tlic j)rincipal place where the 
black petroleum and naphtha of an amber colour are obtained ; 
but it is substituted only when the workmen go to procure these 
substances. The Persians carry away great quantities in thor 
vessels, but they arc o cncrally in such a bad oonctition, that the 
mplitlia finds its way into the sta, which is often covered with il 
to the distance of several leagues. In gloomy weatlier, or when 
the heavens are covered wiUi stormy clouds, the springs are in a 
state of greatest ebidlition, and the naphtha, which oAen takes fi|e 
spontaneously at the surface of the earth, flows burning to the 
sea, in quantities, and iu a tli^iaJlce which is quite inconceivable. 
When the sky is clear, and the weather serene, the cbuUitluu of 
the springs does not exceed two or three feet. 

In consequence of boiling, the petroleum acquires, by the 
evaporation of the more volatile nai^tha, a degree of oonsistenoa 
that obstructs by degrees the orifice of the spring, which then 
becomes sin rounded with small ]ieay)s of maltha or earthy mi- 
neral pitch, a black substance, as hard and tenacious as pitch. 
lYlien the resistant of this accumulation overcomes the for^e of 
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tke spri ng, the naphtha finds Bome other opening. Springs wMch 

have not been long o^ned, liavc an embouchure fi'om 8 to 10 feet 
in diameter. 

The naphtha £ows from these springs into reservoirs by means 
of amall CQtB, and when one raenroir is fuU» another cut con* 
duets It into another reserrar. In the first reservoir are left 
the water and the grosser parts which accompany the naphtha 

from the spring. This coarser matter, w liich has a strong and 
penetrating odour, is used for fuel only by Uie poorest classes uf 
the Perdans and other neighbouring naUons. It is principally 
CBployed as a substitute for oil, or for making the firopballs al- 
ready mentioned. It is necessary, however, to preserve it in 
clost vcbsc'ls, as conflagrations often happen from its susceptil^ 
lity of taking fire by the approach of a flame. 

The whitest and the purest naphtha is obtained prindpally from 
the Peninsula of Apcheron. It is more fluid and more vdatile 
than any other kind, hut it is obtained only in small quantities. 
The lUisaans drink it as a oordial, but it never intoxicates 
them. AVlien taken internally, it is thought to be useful in 
ca^s of the stone, in pains in the head and chest, and in vene- 
real affections and bUmiorrhagiaf maladies to which th^ Per- 
sians and Russians are Tery much subject. The latter are said 
to drink the volatile oil of turpentine in the same manner, and 
in as great quantities. 

Naphtlia is albu used externally for scorbutic spots, and in cases 
of gout, bruises, sprain^ of the tendons, and nervous spasms, 
fare, however, is taken to ^>ply it only on the places a^ted, 
as, from its extreme subtlety, it is easily absorbed by the lympha- 
tics, and, by impi cgnatjug the system, it may occasion the scvo* 
rest pains. It is nccessiiry also to keep off any ignited body, 
lest the person rubbed with naphtha should take fire. 

Naphtha is also empbyed in the same manner as alcohol, for 
remoiring spots of grease from woollen and other stuffs, hut it |s 
difficult to destroy the disagreeable smell which it occasions. 
It is also said to form a very brilliant and durable varnibh, by 
dijks<)lvin«^ in it resinous l)otucs. 

Near llie na|>htha springs are springs of warm water, which 
boils like that which flows along with the naphtha. Batlis are 
formed with these waters, after they are clarified from the blu. 
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ish clay which they suspend, and they are said to be of a 
strengthening nature, and to excite the appetite of diose who 
uae tiiein» and at the same time diink the waters* Fratn these 
ciufeBypemisof disliiicdoii^ and iavalids, are attiacted ficm 
diilaiit countries to make use of the springs. 

To the east of the Peninsok of Apcheran, there are several 
islands which produce also naphtha oi' different degrees of purity. 
The Russians call them Svetoi atrophia or the Holy Isles. Ac- 
ooidiiig to Mr Enmeiry the quanti^ of naphtha procuied in the 
phontotfaeaoiitb-eastof Badkuiaenamoaa, It is drawn ftom 
weOsy some of which yidd from 1000 to 1500 lb. a^day. The 
wells are in a certain dcgi*ee inexhaustible, since they beg^ to 
fill as soon as they ai e emptied, and the naphtha increases till it 
attains its former level. 

In the middle of the Fbss* b e tween the district of Kerkookf 
m the PadiafidL of Bagdad, and the fine plttn of Altun Kupri, 

•wee a number of naphtha pits, which yidd an inexhansdble 
supply of it Many of the pits are in the bed of a small stream, 
which forces a passage through the rocks. They are about 
8 feet in diameter, and some of them from 8 to 10 feet deep. 
It is here in a liquid state, and perfectly black, and b conveyed 

-fimn the bottom to the top in leathern buckets, and is then sent 
over the country in earthen jars. 

Mr Kinneir considers the white naphtha <as a substance entire- 
ly different from the black kind, resembling taliow more than 
asj thing else. It floats like si crust on the suriaoe of tho wa. 

«ter, wUle theUaek is procured bj digging a small pit tn the 
ground. The only fbtintun of i^e naphtha whidi Mr Kin- 
neir saw was at the fcKit (jf the mountains of Bactiari, hall way 

« between the city of Shuster and the valley oi JELam Uormouz. 

We shall now conclude this artide with an aooonnt of the 
' Naphtha Wdls at Rangoon, in the Kingdom of P^u, the parti- 
culars of which are taken from the account given by Captam 
Hiram Cox, formerly resident at that place. 

At Rangoon there are 180 wells ; and about lour or five miles 
to the N. £. there are no fewer than 840 move. Before sink- 
ing a well, the hill is cut down into a square tdile of 14 or SRI 
feet, and from thai table 4 road is formed by scraping away an 
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inciiued plane upou the excavated eartli, by which the oil may 
be removed* The Insirle of the weU| v/bkh is of a square shape) 
k fined' as it proceoifl^ with lilquamof casiki irood'StaVe^^aoh 
of which is aboQt 6 feet long, Sinches btoid^ «nd % imebes 
thidc. They are rudely jo'mted together, and pinfied at right 
angles to each other, so as to form i square frame about 4| feet 
for tlie \ippenno8t ones, bat more contracted bekiw. The wells 
belong to UieplKi|^rietor» of the grsundy tone families poMs- 
risgfomerfife, mdm «iiiik aod'inoug|ht ftir thm' feWMit. 
The ezpenoe of • Mking A fie«r well is ahout MOO tinis of 
flowered silver, or about 2500 sicca ruj)ces, and the average 
profit annually is al)out 1000 ticals. The oil is always drawn 
pate from die welis^ the temperature presenting it ia a liquid 
itate whan in the wdl. In cold weather, ho w wwr, xt' clMk' 
gMib in Ae opm air. It is- of a dingy gretn •colour and 
adorom. It is iissd m kmps, mA when boiled with a little 
damnKT, it is used for p;diuing the timbers of houfles, and the 
bottoms of boats, which it protects against the attad&sof verBiin* 
It ia used ako as a loCian in cutaneous aniptbws and aa « 
smbKoettkm inbniisn and rheiiinatic'affiMtioii& 

EMh wdl yields at an average about 000 viS| or 10S5 Ik 
avotfdupois per and the labourers earn above 8 deals per 
month. Each well is worked by four men, who receive ono- 
sbcth of the value of the oil obtained, cither in money or in oily 
^atlhe option of the praprielor^ Mr Cox oaloahrtes the gross 
iBMRiBt tit od ol>tained every year from the dttO walls Rgisterod 
hy government, to be 92,781 tons, or 412,360 hhds. the valoe 
of wliich at the well will be (at the rate of 1 J Ucal for 100 vis,) 
71 1 ,750 ticals, or 289,7^7 sicca rupees. 

The oil is earned front the wells in snmll jsnfoy eoolics, or ia 
eartsi to the river, iHiere it is deKTcred to the merehant exporter^ 
atStioals ^lOOvis. The gross value, therefore, or profit to 
the country, deducting 5 percent, for wastage, may be stated at 
1,081,860 ticals, or 1,362,825 sicca rupees a mum, or about 
L. 170,290 Sterlings yielding a direct annual revenue to the 
fi^goC16M^«m nipec% ar I^17,0ft9 Stflriii^ About 
War M'boalByOfthe average harden of 60 tons, are constant* 
ly loading oil at the wharf, besides others going and coming. A 
number of boats and men are also ounstanUy employed in pro* 
viding pots, &c &r the oil. 
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Art. V. — On Isothrnnul Linrs, and tJic DiUributlon of Heai 
aoer the Globe, By Baron Alexaxdea dx UuMfiOUdT. 
(Cooduded fiom Vol IV. p. ^1.) 

I SHALL novr eondude tins Memoir by the entimenition of 

the most inijx>rlant results which have beea obtained by Baron 
Von Buch, M. Wahlenberg, and myself, on the distribulion of 
bent in the interior of the earth, from the Equator to 70 of N. 
La^ and tan the plains to d600 met^ (11^ feel) of cfe. 
vatkjo. I thall Umit myadf to an enumeration of the HkIil 
The theory by which these facts are connected, will be found in 
the fine analytical work with which M. Fourier will soon enrich 
natural philoeo|ihy. 

The interior lampentuK ti the earth is measured either by 
the temperature or suhtermueous excavatjoae, or by that of 
^rings. Tins kind of observation is very liable to error, if the 
traveller does not ]>ay tlie most minute attention to local circum- 
8taxices> which are capable of altering the results *. The air, 
when cooled, aceumtdates in caverns, which communicate with 
the atnuM^ere by perpendicular openings* The humidity of 
foeks depresMs the temperature by the effisct of evaporation. 
Caverns tjiat have little depdi are more or less warmed, aecor- 
diiig to the colour, the density, and the moisture, of the strata 
of islone in which nature has hollowed them. Spnjogs indicate 
too kiw a temperature, if they descend rapidly firom n conader- 
aiile height upon inclined strata. There ara fonie under the 
torrid zone and in our climate, which do not vary in their tem- 
perature throughout the whole year more than half a degree; 
and there are otb€fS which ^lew the mean temperature fif the 
earth only by observing them every month, and taking the mean 
of all the observations From the Pdar dvcl^ ^o the Equator, 
and from the tq)8 of moimtauis towards the plains^ the progre*. 
ave increase oi die lemperaiuie of springs diminishes with th^ 

* Baron von Budi, in the BH, BriU tnn. sfau p» SS&t StoMiie, F y f» 
Met. 1418. \ Walilciibeig,!^ VtgBL ITclML TL 7V.^-84 ; Gilbcct, Jh mv imt 181S, 
^ Itik ISO, m^i LMPlwt, J^ ww tt rit, p. tsa. Dr Ito«lHicfc aiipMB to btfv 
^Mn the Snt who. entatiiaed cnct notioot on tbe teoipttatnn of fpriqgai 9uk 
upon their rdation to the niftii tempentnreof the airi fhlL^Tkani. ]7T5>^voLlzv« 
|k4S|. 

3 
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M. Humboldt Ofi iMtJtemuU Lines, 

■ ■ 

mean temperature of the amlnent air. The temperature of die 

interior of the earth is, at 

Temp, Temp, 

Lat. Fahr, Lat. Fahr. 

Vadso, 70°.O 35°.9« Paris, 48^ 5(f o^^'ii 

Berlin, 49.8S Cairo, SO 2 72.5 

In equinoctial America, I have found it in the plains iron 
TT to 78P.a 

The fidlowiDg are eiamples of tlie decrease of femperatm 

from the plsdns to the tope of mountains. 

Alt. in 



Spring of Utlibei^, near Zurich, m 
Ditto uf Russbaden at St Guthard, 

Between the Tropica I have found. 



Feet. 

1532 



Alt. in 

Feet. 

l,14g 
10,680 
11,759 



Tempt 

Vahr. 



Temp. 
Fahr. 



r2".5 
53.24 



Sprmjrs of Cumanacoa, 

Ditto MoiiLserratu, abuve Santa Vi' de Bogota^ 
Ditto in the Mine of Huolga) oc in Pervl, 

In the pkdns, and to the heiight di 32S0 feet, between the pa« 
laliek of from 40° to 45^, the mean temperature of the earth b 
neailj equal to that of the amlnent air ; but veiy accurate cib* 
iflmilioot by Baron Von Buch and Wahknberg tend to prove, 

that in high latiLudta, tuwa.i\L the top of the S>Msi iVlps, for 
example, beyond tlie Jieight of 1400 or 1600 metres (4592 or 
lOlM) feet), the »priiiga and the earth are S*A warmer than the 









Temp, of the 






of Air* 


Interior of 


ZowB of 30*— 54*. 


Lat 


Pahiw 


the Earth. 






72*.68 


72^50 


Katd&ez, • • 


31 23 


64.76 


64.94 


dmltftown. 


33 0 


63.14 


63.50 


nOideli^ 


3956 


53.48 


52.16 




4a If 


46U8 


99.74 


IMUia, . - . 


Oil 


49110 


49.98 




<SS1 


47.90 


49.98 




Mir 


46.9a 


47.M 




Mas 


48.09 


48.M 












M 6 


40.04 


47.90 




M51 


41.90 


48.70 




6350 


83.28 


87.99 




70 0 


29.66 


35.96 
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M. Humtidiit on isoihermal Lhtew, 

At Emutekietf in 68}'' of Lat. the difference between the 
mem temperatures of the earth and the air, ie so great as 7**74 
^Analogous differences ai« observed on the back of the AJps, at 
the altitude of 1400 metres (4592 feet). 

In the foUowing small table, I have milled the mean tempe- 
rature of the atmosphere, by supposing, with M. lianioiid, 
that there ts a defrease of 1° centigrade for 164 metres (P Fahr. 
for 800 feet nearly), and by placing the temp^ture of Sit (ae- 
cording to obsenrsitione made at the Hospice of St Gothard), at 
1950 mctrea (G<i9G feet) of elevatiou. 





Albin 


Tempoatttre. 




Feet. 


Springs. Air. 


Rigi Kalldlid, 


4717 


4y.T 38M2 


Pilate, 


4858 


41.0 37,40 


Blanrkc Alp^ • 


578C 


S7.4 35.7fl 




701S 


38.3 31^ 



It niaj be objes^fd^ that in the Alps of Switnadbnid, iba lem- 

perature of springs- lias only lx?en observed from the Ix^ginning 
of June tc the end of Septembor, and that the differences l>e- 
tween the air and the interior of the earth wouJ4 almost entire- 
ly disappear, if we knew the temperatiue of the spmigs during 
the iNdmle year. It must not be fecgotten, himver, that the 
springs the Alp* did net vary in the 9paee of months at 
the time of the abseri'atiuns of M. WahU-nber^;^ — iliat among* 
tlie small nunilxr of scanty spnugs whicli indicate changes of 
tempemture in different seasons, these variations amount fsam 
June to September to ll"" or 15^;— and that sereral qprings, 
particularly those which are very copious^ do not vary during 
a whole year more than half a degree of TahrenheiL 

It appears to me, fbcrcfore, sufficiently ci rtain, that where 
the earth is covered with a thick stratum of snow, while the 
temperature of the air descends to 15° or —4^ of Fahxeoheit, 
the teuqwrattire of the earth ia above the mean tempemtuie of 
the air. 

AVheu w e consider what a large portiun of the globe is cover- 
€h1 with the sea, and examine the temperature of the deepest 
waters*, we are constrained to admit, that in islands, along 

* At Paadial In MaMca, the tempeiat«rc of cavernt appears to be eiMe, and 
con^veiitlj r.f Mm ttiat of the air.— ^UL Trmn, 1 T78, pi STt. 
t 
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coasts, and perhaps even in continents of small extent, the iBte> 
TWi hett of the earth b mcidifie<^ by the pfoximity of the sUiita 
of vodtt on which the waters of the ocean rest 

I have coDskkred sucoesaiTdyni this memoir^ the distribution 
of heat, 

1. At the surface of the globe. 
% On the declivity oi mountains. 
3. In the ocean. 
4 In the interior of the earth. 

Iii expiaiiiiiig the theory of isotlien^ial lines and their in- 
flea u o Ds, whkh determine the different systems of f^'mftt ^ I 
have endeavoured to reduce the phenomena of tenpemture to 
cnqpirical laws. These laws will appear much more simple, 
when we shall hare multiplied and rectified by degrees the nu- 
mencai elements wbicli are tiie results of observation. 



In the following: frenoral Ta1)le of the distribution of heat, 
the temperatures are expressed in degrees of Fahrenheit ; the 
bngitu^ are redumed fVom eimt to west of the meridian 
of the obaervatofy of Gteenwidi. The mean tempAatursa of 
the seasons have been calculated, so that those of the months of 
December, January,, and February^ form tlie mean temperature 
of Winter, An asterisk (*) is prefixed to those places whose 
mean temperatnres have been most accnrately determined, and 
m general fay means of 8000 observations. The isothermal 
fines haive a oonvez summit in Europey and two ooncave mnp 
mits in Asia and Eastern America 
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Maximum and Mittimum. 


Mean Temp, of 
Coldest Month. 
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Names of Places. 


' Nain, 

• Enontekies, 
Hosjuce de St ^ 

Guthard, j 
North Cape, 

• Uleo, 

• Umco, 

• St Petersburg, 
Drontneim, 
Moscow, 

. Abo, 


• Stockholm, - 

Quebec, 
Christ iaiiia, - 

• Convent of \ 

Peyssenburg, j 

• Copenhagen, 

• Kendal, 
Malouin Islands, 

• Prague, 
Gottingcn, 

• Zurich, 

• Edinburgh, 
Warsaw, 

• Coirc, 
Dublin, 
Berne, 

• Geneva, 

• Manheim, 
Vienna, - 
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34 M. Hunil)ul(lt on hoihermal Lines ^ 

^ Coast of Labnulor. Two years of obflervatioiis. Floating 
ioe towards the east. A transatlandc dimate. Mean temp* of' 
Oct. about 8»».72 ; Nov. SG'.eS. 

* Centre of LaplaiuL A Eiuu|>eaii climate. Fine vegetation. 
June, 49 .40; July, 59^.64; Aug. 55 .94; Sept.4r.74; Oct. 27 5; 
Nov. \9S*Sl^ Inland situatioQ. Spedmen of a continental cU* 
mate. 

' Eleven yean of obflervatioiifl» caleuJated afresh in decads by 
Wahlenberg. Thermometer verified by Saussure. Mean temp. 

of seven months ai ihu year below S2°. Winds blow from Italy 
in the winter. Minimum observed in the wniter — »0^.4 ; in 
Aug. at noon, in tlie sliado, ynaxinmm 54^^; the nights in Aug. 
frequently from 88^.8 to 29^.8 ; the mean temp, of Oct. 91°.! ro* 
prennts that of the whole year ; at the Coi de G^t, 1 0,588 feet 
high, the mean temp, of July b 86^.5. We find 8S^ to be the 
uican icLiip. in Europe in 40 of latitude, at 5,400 Icet high ; 
at the parallel of the Canaries, at l^SOO feet ; in the Andes, un- 
der the Equator, at 1G,500 feet. 

^ Buch» Toy. en Norm. ii« 416. Specimen of the climate of 
the islands and coasts in the north of Europe. Apii]» 80.*W ; 
May, 33^98 ; Oct 88" ; Nov. «5^88. At Alten, Lat 70*, mean 
temp, of July, 63 .5 ; a continental climate. 

^ Finland, ciistern coast. May, 40'.82; June, 55^04; July, 
6r.52; Aug. 56°.66; Sept. 48^.58; Oct 88^.66; Nov. 24^82. 
Julin and fiuch. 

* Eastern coast of Western Bothnia. Dr Noeaen. March, 
«dM8; April, 88 .98 ; Oct. 38M2; Nov. «4".62. 

Elder. Mean temp, of the year, 87°.94. Inochodzow. 
Acta. Pctr, xii. 618,-— 538. 

^ Two years. Berlin, in the Mem, de FJcad. de Drontfielm^ 
iv. S16. April, 84^94 ; May, €0^.74 ; Oct. ; Nov. 27^.68. 
Climate of the west coast of Europe. 

* Tuur ytiuvs. Journal de Phys- xxxix. 40. A continental 
climate. Winter colder, and summer warmer than at Peters- 
burg. Eastern part of Europe ; height as taken Irom Stritter. 
(Chamouni, Lat 46" T ; Long. 18' £. « height, 8,168 feet v 
mean temp. 89^12.) 

* • Twelve years. Kirwan. Cotte, mean of the year, 41M8; 
of the huumier, 67'.4(J; too high. Went coa^L uf Finland. 
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and the D 'uii ibiUioii of Ileal aver ilic Gli)be, 35 

Obsenratioiis from m4 to 1804» made bjr M8Uely.Pm« 
perin, Holmquist, and Scfaleling, calculated by M. De Bu^hy Kciy, 

dt' None. ii. [309. It is, perhaps, the place the mean temp of 
which IS the Ixvst dcterriimed. Winter^ more serene than at 
Siucklioim ; coiikr on aooouat ui the radiutioQ of the ground 
and the air. 

^ * Thirty-nine yean of obeenration^ 15 of which are very 
good. Waifpentb. Cotle, mean temp, of the year, WSt^ 
Five months below 32** as at Petersburg. 

" Four years. A transatlaulie chmate. 

' * liuch, two years. Mean temp, of tbe wmler often scarce- 
ly 3r.l. West coast. 

' ^ Alps of Bavaiia. Six years* observationa, calculated by 
M. Wahlenberg. Many fruit trees. Convent of Tegernsee, in 
Bavaria, height of, 2,292 feet; mean temp, of 1785, 42^.44; 
Peyssenberg, 4 P. 

' • Biigge. Three months below 32^. Under the Equator^ 
mean temp, of 44^6, at an elevation of 18^000 feet. 

Dalton. West of England. Climate of islands; springs 
47^84. Keswick, Lat 54*" Long. 3^ 8" W. ; mean temp. 
4tf.0« ; springs, 48^.56. 

Kirwan. Scarcely two years' observations. Southern 
ialitu(l;\ 

btrmult fifteen years* Climate of the continent of Eu- 
rope. 

Maier. 

* ^ Six years^ observatioas of M. Eseher, calculated by \Vab-. 

k Lil>tTg. The town is situated in a huliuu , to which those warm 
vsiiuls cannot penotrnte, tlmt render the winters uure temperate 
in tlie other i^irU of Switzerland. 

* ' The calculation has been made from nx years of excellent 
obaervationsy fay Professor Playftir ; during this time the ther- 
mometer was never seen above 75^.74 ^. Vegetadon continues 
from March 20. to Oct. 20. ; mean temp, of tliese seven months 
is from 55°. 76 to ,>() .90, accorduig as the years ivre more or less 
fruitfid ; wheat does not ripen if the mean temp, descends to 
4r,66. 



" 8«e MdhhiT^k TVniMciiMw, vol. ix. pb f09.— £»• 

c2 
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86 M. Uumboldt on Isothermal Lmcs^ 

Guittaid. Only three yem. Mean temp^ ^ titkk too 
liigh. Eastern part of Europe. A contineRtal disMte. 

Four years of observations, by M. dc Sali>. So wis, calcu- 
lated by M. Wahlenberg. Mountains of the Gri.suns. 

Kirwan. Irish Trans, viii. 208. and 269. Specimen ot* 
the dhnate of the ifllands. Coldeat day% jeS^^i interior of thg 
gRHind; 49"^ Hamiitoii. 

' The ^mate of Bermi is a ocntinental c£mate, in compvi* 

son Willi that of Geneva ; there b no lake near it. 

Seven years of observations. Saussure. Mean tcni}). 5(1 74. 

§ 1418. I find the mean temp, from 1796—1815, 4^.7. 
Interior of the earth, 6Vm. Pictet» BibUotheque BrU. 1817» 
IT. 109* 

Sit years. 

Austria. Berlin, Lat. 52 .'il'; mean iciiip. probably 46 .4 
to 47'.3; according to Beguelin, 48°. 74; springs, 49^.28. Ra- 
tisbon, Lat. 49"; height, 1,104 feet; mean temp. 47°.66. liu^ 
nichy Lat. 49*8'; height, 1,608 feet; mean temp. 50^.74^ 

Ramond. Seven years of excellent observations. The 
tftean of the months, at noon, ascertnned ; winter, S9^.9S 9 
spring, 57 .02 , summer, 70^.88 ; auLuuiii, 57 .92. Mem. ItisL 
1812, p. 49. Cotte, mean temp. 51*^.26. 

AValilenberg, Flor. Cnrp. p. 90. CoatioeQUil climale. 
Height of the observatory, 474 feet 

Two years, near Boston, in New England. TransatlaA^ 
climate. The thermometer sometimes descends to 9*. 

" Eleven years {lgG.3— 1813) of obsersations made at the 
ohsi i vatory. A greater number of year^ will, })erhaps, give the 
mean temp, a little higher. Vaults, 55^06. Kirwan finds tor 
Paris, from seven years of observations of unequal valne^ ^VJ^ ; 
he fixes upon 52^.7. Cotte, from 129 years of abservatioa% 
(Jaum. de Fh^9, ITSil, Jidy), 59>.S4. Cotte, for S8 years, 
(1768— 1781, J/rw. luM. iv. 266.), 52 The extraordinary 
year of 1816 offers the mean temp, of 48 .74; v inter, 37^04; 
^ring, 48''.92 ; summer, 59^.64 ; autumn, 50^ : the preceding 
year, 1815, offers a mean temp, of 50^.74; winter, 87^.04; springs 
Wfl ; summer, 6Sf'.78 ; autumn, W.74. Arago. Mean temp. 
«f Montmorency, for 88 years, 50(^.74 ; height, 498 feet Cotte, 
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Snsburg, Lai. 48* 84r; height, 460 feet; mean tenpu 4U*M* 

Herren«chneider. 

•* Or Young. Mean Uiiip. varies from 4T'.84 to 51°.62, 
( Lectures, ii. 458.) Cavendiah, (Tram. 1788, p. 61.), iST.l^ 
Boebucl^ Honter, and Kirwan, 5r.62. Horaley, ar.26. Ac 
•nfiagtoIOrwan, the Ibur aeaaoDB in London are, 89^^ WS, 
0ir.76, 51*96; al Park, MfS^ 51^06, OBf'M, 5r.58; from 
which results, London, 51 .65^; Paris, 51\44. CoiicfJourn.de 
Phys. xxxix. !3f).) thinks Loiulon is 51°.26, and Paris, 52'.Ji4. 
The difference which we obfiervs in cultivated plants depends 
fesB upon mean temp, than upon direct light, and the eerenity 
iifllieatQK»i^ei«. 

Seven jeam Cotte. Liale, 49* J8; Rouen, 5V.44; 
CaxDbra),5r.98; Soissons, 53°.4i2, Hethel,5i3 .24; Metz, 5r.88; 
Ntncy, 51^98 ; Eurnpes, 6r.08 ; L Aigle, 5(^.9 ; Brest, 64M4i 
Majenne, 51^98. 

** Mofar, and Van Swinden. Fhrn yean* 

Thiiteen yean. Temperptuf? rather too high ? 

•* Efeven years. Van gwipden, From 1T71— 1788. Mean 
a mp. 51^26. 

CoQcaye transatlantic summit Seven )?ears of observa- 
tions give 54^86 ; for tlie four seasons, 38^98, 53^06, 75^8, 
9».\fL Rush, mt.&U (Dmke'a rmfrfCmcm. p. lid) Cox^ 
5lr.l4 Iff. Leganx finds for 17 jrean, for Springmill on the 
Seiniylkill, Lat. 40° 5(y ; mean temp. 58^.42. Springs, near 
Philadelphia, 54^.86, AVarden. 

^ ° Two years only. Hctif de la Serve. The thermometer 
aanethnes deseenda tp 4^ in the parallel of Naples! Springa, 
MfM. Ipawidi|I«at 40*88'; mean temp. W*. WiUiamsbuig, 
ia l^Egmia, 58^.1. Code and Kirwan. Transatlantic dimatea. 

Transatlantic climates west of the Alleghanys. Good ob- 
senatiDiib, Irom 1806— 181S. Col. Mansliold, (Drakf», p. 93.) 
Mmivnim of the winter, from 5' to ^ — 9^.4 ; Jan. 17})7> as low 
ii — 1^.8, for 89° latitude, Maxi^iwm 89^.6 to 107^6 in the 
Mi^ inthoot raflectkm ; ) of all the winda SW,; apringanear 
€hdmiati,84P.8f. Little snow Mb; but it ia abundant between 

Ui. 40 and ¥2\ 

Three years only. Bougourd. Dijon, height, 810 feet \ 
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Lat 41^ 19^; mean %einp. S0f*.9» Be8tti9on, height, feel $ 

Lat. 4T* I*'; mean temp. 51°.26. 

Six years. Dnplessis, and lioudan. Temperature of the 
Bunimcr too high ? lluclielle, 53^0C) ; Poitiers, 62°.7. 

Amyot. Six years. Concave* Asiatic siuomit. Three 
months below SS", as at Copenhagen ; the summer Jtke that at 
Naples. 

** One of the best determined points. The years 1789—1818 
arc caU uiated in decads of days. Obs€r\aUons of the Astrono- 
mer ile^'gif , Apri], 55^76 ; OcL 5&'.L The two decads which 
approach the nearest to the mean temp* of the year, are, the first 
of April, 5^.se4 ; and the last of Oct 54^.68. > The mean temps, 
for January have varied in 10 years from £4^.98 to 88?.48 ; 
those of July, from 71^42 to 78^44 ; the mean of the years^ 
from 54^5 to JT^.S. . {Reggio, t.'ikinjj; only 24 uuucima and mi- 
ni r/m in a year for 176^—1798; mean temp. &5.4t, Epheni, MiL 
1779, p. 82.) 

Ten years. Guyot Lyons, 5^ feet, 50^.76. Mafra, 
near Lisbon^ Lat. 38* 52'; heiglit, 600 feet; mean temp. 50*.3, 

loo small. Mem. dc Lisboimc, ii. 105 — 158. 

♦"^ Seven yeais, (1777 — ITH'i). St Jauiiios de Sylvahelle. 
The thermometer someliincs deticends to 2iJ . Cotte, IVaiic dc 
Met. ii. 420.) 34 years (liaymond, in Mem. de la Soc. de Med. 
ITTtf p. 86.) give 6ir.06. Cotte (Jaum. de xxxix. 2L) 
fixes it at 58^.64. Kirwrn^ at 8l^j&l. The observationa made 
at the Royal Observatory of Marseilles can alone decide. 

Ten years. Nismcs, 60*.26; Per|>icrnan, 59 .54 ; T;ua.v 
con, 59^.9; Aries, 59^; Uieux, 5T.^: Monlau ban, 55 .58; To- 
nams, 54^.86; Dax, 54'.14; Rodcz, 57'.02 ; Aix, 5^.66. Un* 
der the equator, 57'.74^ at 9,000 feet of elevation. 

^« William Humboldt. Cdandi^Ui, 60».0a Thethermo. 
meter sometimes descends to 24 .5, and rises to 99^'3. \i)ple.s, 
6r.t; Toaldo, probably ()'5".5 ; Florcnci', 6r.52 ; Tartini, too 
high ; Lucca, 60*'.44; Genoa, G0°.26; Bologna, 66^3; Verona, 
55^76 ; Venice, 5&'.48 ; Padua, Be^S. Kirwan regatds it as an 
established fact, that in Europe the mean temp, in Lat. 40% is 
ei^SS; iA Lat 50", 58^.52. 

*• Only two years. BarlKri t, and d'Angos. Sheltered by 
muunlains. Estimate a little too iiigh. 
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^* Japan. A Angle year. Fqy. de T^hunberg^ p. IjSl. Cli- 
mate of islands. Under the Equator^ at a height of 6000 
feet. 

' * West of the AlleghanySi in Louisiana. Four years. Dun- 
bar. Transatlantic climate. 

Maddra. Heberden. Climate of islands. StCrnx, of 
Teneriffe^ 71 The remainder of the island of Teheriffey in 
fibe phuns, GSfM. Buch. 

Old ohstTvations of Tartelxiui. They appear good. J^^^g- 
dad, Lat. 33' 19' ; aecording to Beauchamps, 73°.76. The four 
seasons, 60°.74 ; 74^64 ; 9^.66 ; 77"*; but there was reflection 
from a house. The thermometer falls to S9^.44. Under the 
SqaatoTy at 3»000 feet hi^ ; mean temp. 71^2i. 

' * The calculations are made from the observations of Nouct, 
( DiTadi\ ii. 213.) The Ibilowing are the mean temps, of the 
12 months: 58^.1; ofT'.lS ; 64^58; 77^9; 78''.26; 83^66; 
85 .02 ; 85^.82 ; 79 .16 ; 7^.32 : 62°.96 ; 61^S4. (Niebuhr, 
WM.) Temp, of Joseph's Well, 72^.5. Catacombs of Tlicbes, 
81^5. Well of the great pyramid, surrounded by -sand, 89". 1 d 
Jomard. Bassora, on the Perraan Gulf ; mean lamp. Tr.9 ; 
winter, 64^04 ; summer, 90^86 ; July, 93^2. 

Orta. Humboldt, iVoiii'. iv. 516. Jamaica, coast, 
SO'.e. Blagden. 

Ferrer, 1810—1812. Cm. de9 Terns, 1817, p. 538. 
Welbof 10 feet deqi; air, IS^m -, wiUer, 74^48; in ISliS, 
masnmumy Aug. 14. 86** ; mkmrnumy Feb. j^O. 61**.52. Grot- 
tos, 81^.5. Humboldt, Ohscrv. Astron. \. 134. 

«« Humboldt. Pondkhcrry, 85M ; Madras, 80^.42; Ma- 
nilla, 78<'.08; Isle de France, coast, 80 ^.42. 



Mr Maxwbll. Extracted from hb MS. Journal, 
rp 

1 HE apiH .11 iiico L'\hil)iLcd by vvalcr-spouts have l>cen long 
linked ai> among the most curious and perpU xiiig phcnomeua 
in meteorology. Some philosophers have jcegarded walcr<.8pouls 
as of eLectrioal origin ; while others have considered them m 
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AftT. VIL^On the Dmmutwaof the ObUquU^ rf the Ed^ 
He. 

TL HE many different (juiiiions which Jiave for the last ceiUiii s' 
prL-vailcd concerning the quantity of the scH^uIar diminution of 
the obliquity of the ecliptic, and the great variety which appears 
in the result of modern obserratioiis^ renders this sulject pecu- 
liarly interesting. M. Ddambre (see the Preface to the last 
Solar Tables) makes it upwards of 52", according to the calcu- 
lations of Laplace. Lalande, in liis Tables, used 50", but re- 
marks that 6*6" appeared to make most of the observations he 
had examined agree ; while, on the other hand, Mr Pond very 
* justly asserts, that it is little more than 4(y, ( NauHcal Jimanadt^ 
1818). After examining all the observations registered in the 
various works of Long, Lalande and Delambre, 42".697 appear- 
ed to reconcile most of the modern observations, though it is con- 
siderably smaller than what those of Fythagoras, Eratosthenes 
and Ptolemy would appear to sanction. But then it must be 
considered how liable these observations were to error. They 
generdly adjusted their instruments, by comparing them with 
the meridian altitude of the sun at the vernal equinox, from 
which time, till the solstice, they stood exposed to ail aeciti*. nis. 
Their sinking, and the inaccuracies resuiuug irom the badness 
of the diviaonsy made their observations susceptible of very little 
accuracy. 

From a slight modification of Laplace'^s formula, we have the 

fullowuig theorem for finding the mean obliquity al any time. 

3lean Obliquity ::r S8« 28" 18'.S49 — 195(r'.6 sin' 6^.973} 

— 2740'\34.7 sin {tQ»'A 1675 \ . 

where t is the time liom 1750; it is negative belbre, but jnist- 
tive after this e|X)ch. 

The following Table is constructed from tliis fbmuda, and is 
accompanied with a comparison of the results which it giveti 
mih those of modem obscn'ations : 



Digitized by Google 



On Uic Diminution of' Ui4i Obliqutly of t/tc Ediptic. 43 





f ■ ft ft* 


1 

iJlII. 


Vnav 

I car. 


11 nl milieu 
\J iJiKi M ilJF^ 


nitf 

iJUt. 1 


1 Y CUT. 








^ t II 






o / ^ 

23 3+ 18.4 


M 




o / « 

23 24 56.0 


II 


iOO 


23 43 8.8 


II 


900 


41.9 


2200 


k Ck £i 

•12.8 


[\0<) 


23 42 29.3 


3;).o 


1 000 


oo ii^ J 

23 33 36.4 


4z.O 


2300 


23 24 13.2 


J A ^ 

42.8 


200 


Jill 4 A s k 

23 41 49.6 


39.7 


1 100 


23 32 54.3 


42.1 


2400 


23 9S 30.4 


4 A A 

42.8 


100 


2S 41 9.6 


40.0 


ft 

1200 


2^ 32 12.1 


1-2.2 


2500 


23 22 47.D 


42.8 


0 


23 to 29.4 


40.2 


1300 


ci<i ni cm cj 

23 31 29.H 


42.3 


2600 


23 22 4.9 


42.7 


100 


23 39 490 


40.4 


1400 


23 30 47>4 


48.4 


2700 


23 21 22.2 


42.7 


900 


S3 39 a3 


40.7 ; 


1500 


23 SO 49 


42.5 


'2900 


2S fO 99.5 


42.7 


300 


23 38 27.4 


40 91 


1600 


23 29 22..i 


t2.f) ! 


2f»0{) 


23 19 56.9 


4S.6 


UK) 


23 37 46.4 


41.0 


1700 


23 28 39.7 


12.6 1 


3000 


23 19 l t.3 


42.6 


500 


23 37 . 5.2 


41.2 


IHOO 


23 27 57.0 


42.71 


3100 


23 18 31.7 


, 42.6 


000 


23 36 23.7 


41.5 


1900 


23 27 14.Si 


42.7 


3200 


2S 17 40.2 


42.5 


700 


23 35 42.1 


41.6 i 


2000 


23 26 21. G 


42.7 










:?-> 0.:? 


11. H 


2100 


23 25 38-8 


42.8 









018, 

1437, 
1587, 
1653, 
1872, 
1672, 
1738, 

1750, 

175.5, 
1769, 
1788. 
1772, 
17«6, 
1800, 
1811, 

1912, 
1818, 

1821, 



Abnamon, (aoeotdlDg to Golfait), 

lllei^h B«igh, • • 

Tytho Rrahe, 

llcvuliu», (bce Long's Aittrunomy), 
GBMiiii, (Viiic«*» Aatfon. voL i.), 
Richers, Rees* EocydopBdia, 
Condamine, • . - 

De la Caille,) 

Bradtejr, vnifluiof tbdricmltfl, 
Majrer, ) 

Bradley., ... 
Maskclyitc, « • 

Centners, • • 

M.x^ elyne, (f^bO. Th 177S, pw 9SL) 
l.ahindc, • ^ 

Dcliunbre, • 
GraombtUlgt, (tbcae are reduoad to 
Jan. I.y, 



Pbnd, 
BrinUejr, 



(Dtthlia M«gaiiBC), 
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23 35 7.8 


23 80 27 


23 30 31.7 
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23 28 59. i 
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23 28 8.7 
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23 28 0 


23 28 2.99 


23 27 57.0 


23 27 57.00 


23 27 51.15 


23 27 52.30 


23 27 oi.l2 


23 27 51. 


2:1 27 52.01 


23 27 51.88 


23 27 51.00 


83 27 51.45 


13 27 48.45 


83 27 48.47 



The error in the alK)vc seldom amounts to a second ; and 
when it does amount to more, the greatness of the error can 
euily be accounted for. The following Tables were calculated 
to find the apparent obliquity from the mean at any time. The 
first contains the mean diminution ff)r any number of years. 
The second contains tlic correction for days of the year, Iroiu 

the formula — — — 4. <r.l!645 cos 2 0 ; and the last con- 
tains the Lunar Nutation ; the greater axis being 9".64, which 
is the number Gauss and Dehunbrc used, (.^ee tlic Table at the 
end of Woodhouse^s Astronomy, vol. i. 
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To find the True Obliquity from Umm 
Tables, subtract from 23° 27' 57'',00, 
the number on^werinp: the number of 
years aAer 1800 ; and ihen add or cub. 
tract, according to its si^n, tht imnlMlf 
from the two la«t Tabka. 

BaqiM to M the ▲pptreot ObU« 
quity Aprtt 18. 1811 r 



TahU I. 20 years, 

1 year, 

Table 2. April 12. 
Table 3. Moon*a Node, 
11« !!• 41', 
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TlieA|Vtt«iitOlili^ttity, 83 8f 8TJV 
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BSUTAST, I 

AfiQ, 18. 1881. / 
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Art. VIII. — Observaiions on the Countries of Congo ami 

Loari^o, (IS in 1790. By Mr Maxwt:ll, Autlujrof the Let- 
ters to MuNGO Park, Ike* kc (Contmued I'rum Vol. I V. 
pi 331.) 

is diffleult» if not impncteble/ to torn a 

just idea of the state pf religion among a people of whose lan- 
guor we know so little. It is chiefly, indeed, from fbrtiiiLuus 
arcumstaoces that we are to svek for aiiy inl'oruiation on the 
nbject. Ttf fixcmpiify this. Monsieur Deshay* and several; 
Indent were one day cBmng with me^ when a French boot, ba- 
ionging to an In&man, lying at Cape Padruon, sent to sound 
and explore tlie river, came alongside. The odicor Loinniatid- 
rng ihc boat, said that iiia ship would be at Embomnia in ten or 
twelve days. In other circumstances, tlus intelligence wcmld 
have iknned me a good deal,- §x these slups are olwi^ pr»* 
tided wiUi Tery expensive and ooDimanding caigocs; but, 
istinpf nearly completed my purchase, I carelessly observed to 
Captain Deshav, that it was of little consetiuence to roe, as I 
diould have done by that time^ He bien T says he, Soleii 
s'eleve pour tout h monde T as nnch as to say, he would not be 
idfe. The ntftites, who had a smattering both of French and 
Eag^idr, were mttcfa puzzled whh the phrase, and oouhl not 
posribfy make out its meaning or application. Many ludicrous 
expianatiuns were given, until Prince Nefoomu Emfcjote ob- 
served to me, — Cappy — I'll tell you what I link Sua be^-» 
I think Sun be Enzambi £in|xxmgu^s chief mate !^ 

From aSk that I have been able to collect on a subject so^ 
interesting, there appears to be a prevailing belief in this part 
of Afriea, that the affairs of tlie world are governed by an 
visibie being ut infkiite wisdom and |MjwtT, whose every scheme 
tends to tlie welfare and happiuesfi c^' his. creatures. They 
look upon the Sun as his prime agent in carrying on the ope* 
ndons of nature^ without whose genial influence^ darkness and 
desolation would eove^ the face of the earth. The chief mate of 
aship, tliev remarkcil, carnud all llic Caplaui s uiders into execu- 
tion, without the appearance of the Captain himself, wliicli no 
doubt led Nefoomu Emfoote to make use of his very judicious 
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simile, as moet exprea^ve of the meauing be attadied to Desli* 
ay's remark. 

As aootfaar example Having uiibaiiiid a slave whom I Kad 
purchased ; he threw himself into on attitude of devockm, and 

casting his eyes upwards, e lac ukiUtl, Enzanibi Empoongu,— • 
Menou moontu accii (iod Almighty, — I am thy creature ! 
then looking cheerfully in my face, he took a pipe from hia 
belt, and shewed me that it was emp^. I gave him some 
tobacco and bisciuts» with which be seemed highly gmtified» 
and from that time be became a great favourite on boaid. 

These incidents shew, that important conclusions may 1h» 
drawn IVom a careful observation of* the common Dtiurrenccs of 
life in an uncivilised state of society ; and Uiat, amid a profu- 
sioD of absurdities intermingled with their worship, the inhabit 
tants of Congo have some elevated oonoqptions of a Deky,i 
whom they worship under the name of Enaambi Empoongu. 
Notwithstanding the assertions of certain travellers and voya« 
gcis to the ctintrary, I c^m scared v think that there is, or ever 
was, a nation, however barbamus, altogether destitute of belief 
In the existence of a Supreme Bdng, and of a future state. 

Boonne, whose mandates, are obeyedf as though they weie 
the decrees of fate, b held in peculiar veneration* When the 
whirlblast is seen sweeping alongst the plain, raising, in circular 
eddies, chaotic masses ironi tlie ground, — they exelaun, — " It 
is the spirit of Boonzie and fly from its course with terror. 

FUi9hes,'^Were it not our duly to brijog |h^ absurditieB of 
the uncultivated savage mind, as well as the endowments of 
philosophy, under review, these evidences of mental degrada* 
tion would be undeserving of notice. FUisk is the appellation 
for an Iciol of whatever kind ; and they are ul' endless v;u ittv in 
form, couipositioD, and virtue. The most common are miik, 
eggs, and birds. Among the latter, the partridge is held so 
sacred, that if the foot of a dead one is known to have touched 
a dish of meat, however much esteemed, no one will taste of 
although ready to die of hunger. But they do not regard milk 
or eggs with equal veneration, or rather horror, for 1 have seen 
three or four parties at the cabin table devouring each others 
fitishes with the greatest harmony. 

Their portable fitishes consist of rude imitations of the hu* 
man &rm, and of animals, with a |Meoe of looldng-glass fixed 
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in the bmat ; the tudu of the young elephant, filled with a 
black paste, into which shells are stuck ; tigers daws and teeth ; 
tlie nmiute horns of the chevrotten and other animals ; seo- 

shelis full of black paste; to which uiay be aiUltil, small parcels 
of party-coUiurcd rags, little twigs of precious ingredients, oud 
diminatiTe flasks containing consecrated gunpowd^« 

No man lakes a drink, without making an oblation to the mu^ 
Vet Fitiafa, wfaidi is frequently an elephants tooth. He holds it 
in the Idt hand, and after lickin<r its pasted head with his 
tongue, squirts a mouilitul of iKjuul over it in a shower; then 
muttering a few word:>, he pours what remains into tin dit^i iu 
which it was presented to him, or from whence he took it. 

Mak m btL " The King of Chimfooka, (or Malemba), is not 
peniutted to trade» or visit sea* ports, but is obliged to reside in 
8 remote part of the country with the priesthood, to snperin« 
iciid the great tlcpot of tlieir religious c stal li>liment, and guard 
the sacred asylum of the Fitishes. irle is not allowed to wear 
foce^ manufactures, but must be content with a dress made 
of the coarsest grass-doth. So voy scrupulous are they in 
this imfiect, that none of the Princes are permitted to ap- 
poach the King in a dress dissimilar to his own ; and even 
European officers, when on \ isits of cereinotu , and accumpar- 
(lied by presents for the King, are under the necessity of com* 
plying. These, in conjunctton with other eustoms, are pro- 
dnctive of great hesitation among the nobles^ when the throne 
beoomes elective^ through failure of the male line, who shall be- 
come a recluse, and submit to the drudgery and privations of 
the kingly ollice. This sonR tinus tu citsions an intcrrcgnvim of 
many years, as happened to be the case, when I was there in 
178& Mambooka was the only candidate for the vacant 
dnoDe; hut bemg a man of immense power and wealth, and 
eitaisively engaged in a lucrative trade, he contrived to amuse 
the nation, and stave off his inauguration for several years ; so 
unvkilljag are they to relinquish the advantactcs and enjoyments 
of commerce, for the austerities and mortitications of royalty, 
jfawbooka, it would appear, considered the kingly couch no 
bftler than a watch-case^ or a oonmion larum-bell;^ and happy 
perhaps might it be for mankind, had the office nowhere great* 
n cliiirms. 
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Woe it not for the numerous restiictioiis under vUch ihtf 
King of Chimlboka labours, there would be nothing extnordi- 

nary in his having, a.s is cx)nfidentJy asserted, five hundred 
wives ; for jxjI vi;;imy prevails over ahnost ali those portions of 
Africa with which wc are acquainted. 

The tides of dignity under the King are, Macheila,— Makai/ 
— Mambooka^ — Mamfooka,— Machainghe,— Mabaillie^— and 
FoonuL The two first of these belong to the presumptive heir 
of the Crown, and arc therefore next to that of King, the 
highest dignities in the kingdom ; hut Mamfxnjka, tlie \ Ici ioy, 
having the couiiuoud of the forces^ or, rather, the privilege of 
assembling and employing armed men, (for regular troops 
ifaey have none,) is by far the most powerful, Mamlboka/ or 
Mafooka, as he is generally called, is coDeetor of the customs; 
which, if we may judge from the great interest and caballing, 
amounting sometimes to ]XJtly warfare, employed in canvassing 
for it, is a very lucrative post. Machaioghe and Maboiihe are m- 
ferior oflioers to Mafooka, and of little note, except in conduct- 
ing the supplies of wood and water, for whidi they axact a 
small duty from the shipping. Maduungfae has commonly a 
c|uairtity ol' fire-wood ready cut, which he sells at a moderate 
price. It is mostly mdngrove, winch splits freely, and bums 
well, but at the same time emitting a very pungent smoke, 
which frequently brings on that yery distressing and obstinate 
compUiiDt^ Ophthalmia. Foomu is the usual designation of 
Prints. 

It is impossible to unilerstand, from a casual observance of 
their effects, the springs and movements of a government like 
this, Ro as to make the several parts bear upon each other, and 
exhibit that regularity of design which, to a certain extent, no 
doubt etists, and which might, with care and attention, be traced. 
However barbarous and uncii^ilised a nation may be, we gene- 
rally find, on minute inquiry, that the few have ever h.ul suffi- 
cient ingenuity and .addre:^ to systematize tyranny, and foige 
shackles for the mipds, as well as ibr the bodies, of the many ; 
and in such a Mate of sodety, the multitude is a patient animal, 
which unresistingly yields its neck to the yoke. 

Bidiais. — In Aiif^oya and Chiuifix/lxa, when a great mm 

dies, his remains are kept in slate ibr a peiiod proportioned to 
i 
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the waillh and nnk of hU family: Thufl» the body of a Prince 
is demed the rite of inbumation during the f^pace of four 
vears. liui in Loango proper, eighty miles to the iiorllnvard, 
the dead are baked upon hurdles over a slow fire of aromatic 
wood* How they are disposed of aAerwardSy I could not Icam. 

In tlie foroMr caae, the body is constantly attended bjr hired 
Moumerny who at Intervals atter dismal bowlings and lamentations. 
They tear their hair and puncture their bodies in the most extra- 
vagant manner, as if under the influence of excess ve grief; and ai- 
terpcJate the iictitious song sorrow for the deceased, with eulo^ 
gies on the greatness of his lineage, his w^th, bounty, strength^ 
wisdom^ and valoui'. TlieyaieoocasionaUyeaqpioyedthroaghthe 
day in shrouding the body, widch is supported in an eveet position 
ill llie centre of a house ajij)ropriatcd to the purpose ; first, with 
grass^ioths, fold over fold, each piece being fastened to thai 
iamediatfty beneathi and, lust of all, with Eun^pean and Asia- 
tie manufilcturesi web oirer wcib in a flimilar manner, until it 
arnveft at an enormous bulk. These envelopes of costly mate- 
rials;— chintz, taffetas, brocades^ fin^ are sometimes carried to 
the ruinous extent of two hundred cubic feet, exhibiting the 
a{^)earaiice of an oblong package, with a protuberance arising 
£pom the midst of the upper suiface. To retard putrefaction, 
some gaUonaof bnmdy aredmly poured upon the hSainct which, 
after pevoolating througli it, is collected m tiough% and quafied 
off* bv the attendant mourners, as the most ddidons and reno-' 
mating beverage iii nature. It acts like a charm, for their songs 
immcxiiateiy wwume a k>f)Uer stram of woe. Thus, for the space 
cf twdve mootba were conducted the obseqinea of a Malemba 
tndar^£nqK)llo Lenmba^— a worthless character, whose wealth, 
great alliances, and vamty, procured him that outward respect 
and honour whicli his countrymen secretly denied him. His 
cars were citipped for some misdeed of his youth, and Iiis coun- 
tenance Ix'spoke the insidious betrayer. I was present at the 
cooduHon 0^ the sokmmties. 

Among the thousands who thronged to his funeral, ardent 
were distributed with an unsparing hand, which doubts 
kss was tlie ehief cause of their attendance. The corpse, ph^* 

^QfU Ko. 9« Jni.T 182L n 
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ced cm a low opoi bier, moving upon small wlieelfly wii» with 
llie asriatanoe of ropes, dragged by the aiBemhled mcdfitude to 

the grave, — a hole twelve feel deep. In this was an immense 
wicker basket, ready to receive the shrouded body, which being 
lowered into it by cords, the lid was closed, and the whole 
oowed witii earth; finallj, two large eiephanCs tuska were 
jtlaoed om the head. A pathway led through the hollow deU, 
where the burial ground lay, and we mayoondude^ that the 
repoatory of the dead is held isaered, since the natives resist the 
strong temptation to o\)ii\\ them offered by the great quantities 
of ivory deposited in these places. 

One of the tiaden shewed me a spot where he once saw a 
lion devouring an antelope, and I must needs say, the valley, 
from its awful retirement, seemed a suitable haunt for the mo- 
narch of the toi est. 

Kingdom of Congo.^lf the testimony uf the natives may be 
relied on, the countries of Chimfooka, Angoya, Emhnmma, 
LoangD proper, Solongo, and Sonia, at no great distance of tnne^ 
Ibrmed part of the kingdom of Congo, the capital of whidi, (ram 
time iiiuiiemorial, lias iK'en Bimza Congo, (now St Salvador). 
Upon tlie seizure of the city by the Portuguese, and the con- 
sequent paralysation of the power that upheld the kingdom, a 
number of independent states arose fVom the ruins, and what- 
ever progress civilisation might have made among them befixe 
that event, they have sinee remained in their present barbarous 
condition. It cannot, however, he thought that the great king- 
dom of Congo, which comprehended, in addition to those al- 
ready mentioned, the veiy extensive countries of Angola and 
Benguda, was ruled with the mental weakness and imbecitti^» 
characteristic of these governments at present 

Every one spoaka in praise and admiration of the City of 
Conoro, — its situation and extent,— the power and grandeur of 
the King before the arrival of the Portuguese. 

jSitmta.— The people of Sonia, it is said, were obliged to 
cany burdens of white sea-sand from the beadi to Sanaa 
Congo, one hundred and fifty miles distant, to form pleasant 
walks at ilie royal residence. This at last so exasperated the 
SomBL mcDf whose warlike and indepeudeot spirit is feared and 
respected by all the neighbouring nationsy that they concealed 
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tbeir weapons in the biudens of sand, and were, by this con- 
mTMic^, ecabled to avenge themselves of the indij^ity put 
upon them, by plundering the city and killing many of the 
KiDg'^s people. 

Having thub bhaktn off the yoke, bonia lias since been go- 
vemed by native Piinces. 

However exdnvagant the idea of caciyi^g liurd^s of sand 
sneh a distance may appear, yet the histoiy of all barbarous 
and -despotic nations, in some measure warrants the authentidity 
of the fact; for the a", we sec slaves subjected Lo ignominious 
tasks dis[)ro portioned to their sireiigth and means ; witness the 
I"TW*U4e% doomed by Pbaroah to make bricks without the 
neoesaary materiab. Unless founded mi fact, it is hard to con* 
cave how the story could have originated among a peojde whp 
at present know not the luxury of artifidd walks. 

It 18 worthy of remark, that the shoukkr load is admii-ably 
calculated for the artifice of concealing arms, being nearly five 
ksX long, and about eight inches square. It is farmed by means 
cf m bamboo or palm bi«nch» which akliou^ very light and 
deader, ia strong enough to support and keep the packages ax* 
tended^ whilst they are firmly bound to it by a peculiar sort of 
long narrow leaves. In thi-s iiiaiincr, parcels of salt and otliei 
amaU. articles^ are always brought to the Embomma market. 

Mmy wonderful stories are lehtfed of the courage and fenv 
dty of the Sonia men. When one of them is tajcen prisoner, 
which, it u admitted, very seldom happens, he endeavoora to 
exai^rate his perhaps already implacable enemy, by requesting 
that he may be di&paulied with his own clean weapon, and not 
with the captor's dirty one a plain insinuation that no quar* 
ter is given. 

TOa nation b certainly of very difoent halnta fion any 
other upon the coast It has had no intercourse with Eurk 

peaas Tor these i\i\y years, when, in one night, the inhabitants 
massacred a colony of Portuguese, (probably their first esta- 
Hishment in 1484,) who had, for a long period, been settled ia 
voy caosiderable numbers in Sonia, They had many chtudiea 
and i q p in ariea of learning, which have all been demolisbed, 
iridl tfie exception of one called Ganga Eaakisse, preserved 
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as a monument ot vengeance, now tiikd with beiisy crucilU«e% 
and other rdksy the wreck of the colony. 

Upon the whole» the stories of the iinrimihte pmnsss ud 
ttertial chaFSCter of thb natioii, are entitled to some eon- 
sideration. If they are somewhat embellished, iieetl not 
be surprised, ibr what else can be expected ; yet they ought not 
to be rqiarded on that aoocMnt as altogether fabukMis; for, 
even m poliibcd nationi^ every things transmitted by oral tradi* 
tioD» very soon acquires n ^ge of the narveUoas. What I can 
say of the Soma men, from my own personal knowledge, is m 
perfect unison with their magnanunous character ; never having 
experienced any act oi treachery or violence from them, al- 
though onoe completely in their power. I had strayed to some 
diatanoe ficom the boaf s crew, who were cutting grass Car the 
live stodt at sea, when a party of Sonia men travelluig thai 
way, and hearing the report of my fowling-piece, came upon 
me unawares, before I had time to load. I was a little 
alarmed, but, to put the best lace on the matter, I asked the 
Chief if he would sell his ivory trumpets, to which pardy eoo> 
8endng» he agreed to aooompany me to the boat» where I pur- 
chased two of them, and gave him and his men something to 
cat and drink. They were going, they said, to Gauga Eui- 
pec'iida, anil were quite at their ease whilst they remained at 
the boat, plainly shewing tliat they neither intended nor dread- 
ed tfeaehcfy. Befiire resuoung their joamey» they regaled oa 
with a oonoert on the trumpets, as savage and discordant as the 
Genias of AiVica eould wish. The Chief had nx ivoiy tnm* 
pets, the largest of which had apj>arently been a tootli of ninety 
))<)uik1s in weight. He had likewise a drum, and three musicai 
instruments like lyres. 

TVim^pelf.— Tusks of such magnitude can only belong, ne 
may weljl be supposed, to the elephant They are converted 
into tnmpeta by boring out the body <^ the ivory, and leaving 
only a thin shell at the root, increasing however in thickness 
towai ds the point, wiUiin a short space-of which, according to 
the siae oi' the tusk, a hole b made to communicate with tlie ex* 
tremity of the carity ; to this, the mouth is qiplied when bbww 
ing. The external suifaoe of the trumpet is highly polished, 
and is frequently covered with r^lar devices and luerogly- 
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pliies^ indented iipcm it with a hoi iicm. Upon the imaU end 
are carved a few amrakur knohs. The intrinsic vafaie ia muMf 

compared with the value of labour employed in ite fimnadon. 
For this and tlieir gorgcoiis appearance they are chiefly prized; 
bat to instrumeQts of musiC) tii«y have not the gmalleat pre* 
tenwNL 

iSlalMMiiMif Whtin two penons of equal lank meet, one of 
them, kneeling on Iria left knee, gives the Saeca1% (a oertain 

clappinc^ of the hands,) saying, Katto co kcllc — How do you 
do? — To which the other replies in a similar manner, '^Keile 
nrn boOa moine I'^.^Very well, I thank you Sir. 

When an infaior i^^pioaches Us euponor to aik a St/mar^ he 
pmtnUei hfaneetf on the ground, and, throwing dust upon hia 
head, dappe Im hande as a suppliant, and says, «-Betaawae 
moine, Mciiou M(x)ntu accu, Menou Baveeca accu Be nieiTy 
Giiui, Master, } 9m your servant, I am your davel 

if 7*0 be corUinuecL ) 



AiiT. IX. — Account of an Iviproved Apparatus for restoring 
the Action qfilhc Lungs. By Mr John Muraay, Lecturer 
on C^iemiatry. Conmiunicated by the Author ^ 

Having simplified and i m pro ve d my apparatus for restorii^ 

Ae action of the lungs, 1 now beg leave to transmit you a cor- 
rect sketch of it. Mr Kichard Northen oi' Hull has construct- 
ed the machine in a very el^ant manner, and I anticipate with 
»ndi aaliafaction its SQoeess in suipended animation. It maybe 
also jemeeaUe in eases of asthiiia. 

Pig. 2 of Plate I. represents, as it appears extemaOy, the ap- 
paratus, in which A is a stofvcock lor the efflux of the heated 
water cxmtained between the concentric cyUndcrs, when the ope- 
ration haa dosed. B, a stop^nck, with index attached to the 
lilBifi pipe, (whidi extends to the larynx,) to remm the aur« 
n MUi , however, wifl not be required, until the return of nato* 

• 6cc Vol. IV. of this Journal, p. 130. far an accmuU of Uie tppsratns M 
mif^My coa«irucic4 by Mr Murray. We understaiid thai Jtar Uida woe latdj 
mtmmoA from appaient dcttfi by Mr Murray's ^roecH. Ea. 
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ral resfMittUon. When the index poiats in the direction of the 
lungs, or pnniUel with the pipe» the eomnumcation between the 
limgii and cylinder ie open; end when at right angles, that with 
the lunge is shut, and the cylinder then communicates only with 
the free atmosphere. Hence, when the piston -l ud ib raisod, and 
the index points to the lungs, the canal being open, tlie air re- 
posing on the lungs peaees to the cylinder; and when the index 
is moved the quadrant of a civde^ or at right angl^ with the 
Ibrmer postion, the apertuiw winch leads to the lungs » closed, 
and that which conducts into the free atmosphere unoov6red; con- 
sequently, on tlie descent of the paton-irod, the air drawn from 
the lungs is expelled ii^ the atmoephere, while a fresh aopplj 
is leoeived on elevating the pialon; and the index bebg turned 
into its (brmer pontion, the descending piston propdsit into ^ 
lungs, and the alteriKition>, of iL& movements assimilate to the 
beautiful isochrouism of natural respiration, which is not very 
▼enable in health, unless affected by adventitious dreumstances ; 
ivsc a pendulum vibrating seconds may be its measure To 
the lateral aperture is attached a concave pan, C, somewfaet re- 
scmbUng that of a musket, to receive a drop of eiher^ which, en- 
tering into the cylinder along with the ingress of atmospheric 
air, expands and diffuses itself therdn on the elevation of the 
piflton, and thus operates on the liings with all the stimttlua of 
nitrous oxide* In cases of asphyxia by carbonic acid gas, a drop 
of ammonta may be serviceable, while, in that of the septic 
})oisf>n, sulphm^tted hydrogen, a solution df chlorhie inie^ht prove 
of benefit. D is the orifice by which tlie partition is su|^ed 
with heated water. 

Fig. 8. exhiUts a section of thea{^MuatU8» where A ia the piston- 
rod, aoeuratdy adapted to the cylinder in which it moves. Thia 
inner cylinder has one coneentric with it which forms a partition, 
the recijnent of the heated water ; and the base which limits the 
descent of the solid plunger, has a simple aperture wUltoui any 
vdhe, B is a toothed quadrant attached to a lever, and mov- 
ing on a fidcrttm» for the purpose of elevating and depressing 
the piston. C is a check which regulates the aldtudeof the pis- 
ton; and thus apportions its elevation to the (a})acity uf the 
lungs, whether the subject be an adult or of tender age. D is a 
partition surrounding the inner cylinder, and supplied with wa- 
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ler at a tes^ieratuie siiflicient to waintam the air propdkd inl^ 
^ hm^ at ti>e mmU m i m ai tmperaktre^ of ^ Frfir. £ 
fspraMnti A thatmomfrf fef mova aoeurate adjmtafiaiity and a 

pipe communicating with ihc interior cjliadei, tuiii Lu wliich the 
ieiibie tube is attaciied. 



Abt. X.— Jtoiifi^ ^ Hm EouBfs or CurrenU cf Tide m the 
Pmdtmd Frith, 4^. from tKe Manuaoript Journal of the 

Ulc Reverend Gkorgi-: I^ow of Orkney. Wah Preliminary 
ObservaUoas by Samuel Hibbekt, M. D. F. 1L S. £. &ic &c. 

'T*HBU are probably no natural phenomeii^ incidental to the 
uhndt of the North of ScsoChuid, that haire more attracted the 

attention of the few naturalists who have visited this remote dis- 
trict of Britain, than the various and of)[H)>ite directions of the 
Udes. There is, for instance, bearing oil' the most soutlierly ex- 
tRBttty of SbetUmd, named Sumburgh Head, what is termed 
in the fnorincial phrase of tbe country, a nwfi;— thia being a 
verd of Scandinsvian origin, used to ngnify a strong tumultu- 
ous current, occasioned by themeetin*,^ nt raj>iil tick>*. When 
the sea is cairn, there is the appearance of a turbulent stream 
of tide, about two or three miles broad, in the midst of smooth 
water, extending a short distance from Sumburgh, and then 
giaduaUy dwindhng away, so as to terminate in a long slender 
dark line, bearing towards Fair-Isle. I believe that appearances 
like tliL^c iiave generally met wuli less attention than is due to 
their importance, and the iovestigatiou of them may, perliaps, 
he satisfactorily prosecuted in reference to the concise statement 
which, has been given by Mr Pky&ir, of the causes of the Bri- 
tiA tides that are propagated firom the great diurnal unduku 
tions of the Atlantic. " The higli waLci transmitted from the 
tide in ttie Atlantic,'' says tins author, " reaches U siiani be- 
tween three and four hours after the moon has passed the men- 
Hm^ and its lidge stretches N. W., w as to fall a little south 

* liL nt^ ffVMl, Mtuaib, vortket niuis, VM, Ind. floppowd by one au- 
<wr|»beiy M c w toc u» wfthtfieA. S. wm>c^ rtiMor, impettw itttli. aw J imi wt B 'i 
^^■» IMcU wctA rwuL 
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of the coast of Irdand. Tfab wave scxm afterwards divides it- 

•df ioto tlim ; one p«t pMUig up tlie Bikyi cl^ 

ranging along dw irest aide of Iidwd and Soodiad, and die 

ditrd entering the Irish diannel. The first of those flMn 
through tlie channel at tlie rate of about IK) miles an hoar, §o 
l&s to pass through the Straits of Dover, and to reach the Note 
idKNil twelve at night. The second being in a more cpeii tei^ 
ipaft$ vitb move npcjitj; faj lix it hps reapbed the ngrth ex- 
tremity of the Iiub ocwst; aboiit inne it has got to the Orkney 
islands, and forms a ridge or wave extending due north ; at 
twelve, the summit of the same wave ex tends from tlio west of 
Buchaa eastward to the Naze of Norway ; and in twelve hours 
more i^ iwbes the Noret where it meets die fnormng tidei dpi 
left the north of the d^omelodydght houn belbie*«* Tlie 
explanitdon, then, d die offpositkm of tides or Mouti^ at it ia 
named at Sumburgh Head, may be given in connection with 
that wa\'e of tide propagated from the great diurnal undulaliun 
pf the Atlantic, which, in the progress of completing its ciic^it 
ground firit|iin, is described as passing to the west of Orkney,-^ 
fiom thence to die north of the Britbh Isles, and then taking a 
southerly direction, so as to fbnn a ridge dial extends between 
Buchan and the Naze of Norway. The tides of Shetland ap- 
pear to be induced by lesser currents, generated during the pro- 
gress pf the wav^ along the westerly, northerly, and easterly 
parts of the oountry, and these set in nearly an hoar sooner on 
ihe west than on the east coast of these islands. At the begin^ 
ninnr of die flood, the ude in the Roust is directed to the east- 
ward, until it passes the promontory of Sumburgh ; it then meets 
with a south tide, that has been iiowing on the east side of the 
country ; a divergement then takes place to the south-easti and 
lasdj to the south. At high-water there is a short oessadon of 
die tide, called the Still ; then the ebb begins, first setdng north, 
west and then north, until the recommencement of the flood. 
The various directions of the tides of Shetland ere no doubt 
owing, in a considerable degree, to modifications whidi take plao^ 
from the number ttid mm of the vaiioiis headlands and inletB 
pf the coast; but since they are propagated at sucoessive inter, 
vals of dmc, it U evident tbat at the northerly and soudierljf 

f VlAy hhH Outlinp of Naltinl Phitotophy, vol, U. p. 93& 

# 

Digitized by GoQgle 



Dr Hibbert an i/te CumnU ^ Tide qf Uie PcnUand Fritlh. ^7 

w d C MiU e B of lihe Shetbnd AicMpdago^ tli^ unoiild be nati^ 
rally opposed to each other. A gendeRMUi has mnarited Id ne 

that he has been for five days becainietl in a sltK)p heiween Fit- 
fiei Head and Sumburgh Head, which are distant from each 
Other about Ume niles, without being able to poM either point ; 
OQecanent cerrpng the vessel into the eeatsm, and the other 
wto die westeni ocean : the doop was often tran^iorlecl by Che 
iide very near the shore, yet another tide always carried her oS^ 
again. But althoiisrh there is an oppoMtioii of currents from 
Sumburgh to Fair Isle, and no doubt from thence to Orkney^ 
the Roost ia that part of the stream Ijdng at a smail dktanee 
im the proaaonlOTy, the fece of nfnch is profaafaiy t ncie a ae tl 
hf its proraniky to the coast, and \sj the shdkmness of the 
water. Here there b always a heavy sea, but in a storm the 
waves are said to rise mountains high. Drayton has given a 
good description of the occurrence of similar phenomena at the 
Ease of Porthmd, not however unmixed with a tolemble pio. 

Some coming from the east, f?oinc from the setdog sun. 
The liqmd mountains still together mainly run, 

wocindeth wav« again, and billow billow gores. 
And tofwjr-tixrvy so fly tumbling to the shores.*' 

Having offered these preliminary remarks on the currents of 
tide which occur among the islands of the north of ScotLand,. I 
ahall now advert to the industrjogs neseaidies that were made 
lixmt fifly years ago, by the Reverend Gsoxob Low, an acute 

Bsturalist of Orkney, on the coasts of the Pentland Frith, the 
explaiiauon of which is equally connected with the view thft t 
they arise f rom lesser currents generated diirii^ the progress of 
a irave of tidf rpiind the British Isles, setdng sooner on the 
Vint than on the east coast of the Orkney group ; and that, in 
«wy chasnd connecting the westerly and easterly seas that 
bound the coasts of this narrow cluster of islets, currents of tide 
propagated at successive intervals of times, would be naturally 
opposed to each o|he|v The r'^^^'^fmifnn, thai, wbich teke 
plaoey £pom this causey m the Penthmd Frith, and the modifica- 
tions that the currents undergo from the islands in ilic channel, 
snd from the form ui the coasts, constituted the object of Mr 
Low b inquiries ; and, as the result of them has not, to my 
knowledge, been ever given to the public, the following account 
it selected from an unpublished Tour which he made through 
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that couDtry in the year 1T74<, the MS. having recently come 
iatp my pcmenion. For tlic accuracy of the obaervattoM it 
ammat be oxpected thai I ahouid be in the emallest dcgiee ac* 
oeuntable: but every reasoneble oonfidencse on this poiot wmy 

be reposed in a naturalist to whose labours the kte Mr Pennant 
wa;^ highly ioikhted; and whose meriu Dr I.cach has just- 
ly apprecietody when he has stated, that they were those oi' a 
faiborious and accurate obaenrer of nature, but which were 
aeeieely iaiom beyond the nanow cirde of his prticnlar 
ftieads*^ 

** In passing the PighiJaiid i Vith -f*, one cannot fail observing a 
number of currents, which appear like jiretty largo rivers run- 
ning in the midst of dead water, and can be seen at some 6m* 
taaoe^ owing to the many sounds of Orka^ through which these 
enmnts proceed) aod the many points ^nd Idands which break 
the main stream, and give fresh motion to so many new cur- 
rents, which, bv this new-acquire<l rajiidity, forcing them*^lves 
a pansge through the more equal course of the main tide, cause 
these imguhunties so much wondered at, Ear example^ the 
tide of flood setting from the N. W. meets with no resistance 
from any thing, except a lew headlands in Oficncy, and on the 
Caiihneb.s sliorc, till it comes to Cantick Head iii VV'aes. There 
it meets a tide coming through Hoy Sound, which is broke into 
many streams by the Islands of Cava, Fnrn, Flotii, Switha, and 
Swooa, and Icept in by the large island of S. Ronaldsha. The 
eoarseB of all these lesser streams are quite across the great stream 
of Pi»;luland Firth, but their rapidity is greater ; tiicrefore every 
one will occasion an alteration in the great tide ; and this meet- 
ing of two contrary tides, when the water is much disturbed by 
itf we call a rouH^ which is often dangerous for boats, especiaUy 
when the yidenoe of the wind contributes to put the waves of 
that spot in a still greater rage. Again, the tide of IKghtland 
Firth continues, in some measure, untiisturbcd, till it comes to 
Stroma, upon the nortli pumt of which, it breaks with prodigious 
vioienoe» and goes off with vast fapidi^, forming an amaaiig 
<!Urrent» called the Swelchee ; as, on the south end, the tide, by 

* See Dr Leach's adverUMmmt to BIr Lowls poitlminow fmbUcttaa, iiBlMea 

Uw Fauna Orcadcnsis/* 

t PighUaad Fiiih it the nune loinetiines given to the Pentlinid Fiiih. 
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breaking the ^une way, and with Uie tame force, but widi cbb» 
fiam the Meny Mm Mqgff cnmpts which it is impoMiUii 
UkUem wkh Mils or oars ; but veflsda will be hunied sway by, 
them, like feathers before the wind, A little below the neck of 
the stream, or where the water i)rc;4ks on Stroma, it goes of!" in 
Yflft whirhi, and forms a ri>uftt by the dancing of. the stream now. 
qsrad wider than before^ and qpendSng its lately aoquiredTigimr 
in Una tremulous Ibolion ; and if any boat be so unliapiiy aato 
be hurkd down into this gulf, it is a thousand to one if it is not 
lumhicd over and over, as the waves attack it on all suk's, often 
mounting it on iLs very end, throwing Uie men hither and thither 
out of it; and* in a word, rejMh^ring it absolutely impossible £at 
llMa to aave themselves by any manner of slight or cunning. 

AU theae enis, andotfaeiSy about ^ghtbnd Frith may be 
easify guatdad against, by ehoosbg a proper tide, which is 
some time before slack-water, (as it is called by the ferrymen,) 
t. e. alx)ut an hour before the high or low water, at any of which 
times, wind and weather favouring, tlie firth may be pand 
with gnmt 8afe^» as I then did, and landed at Stroma 

Thougb tUs anall isle does not so properly come witkm mj 
province, as it is never reckoned one of the Orkneys, and has, 
irom the earliest times, belonged to the peo[)le of Caithiu s.*, yet 
I was the more willing to give it a visit, as my very worthy 
fiiand.Mr Pennant^ in his Tour 1769, did not traverse it.^ 

Hare fidbws the aoootmt of the Island of Stroma, which does 
not bdong to the present subject. 

** Swona is bordered wth high rocks. There art also many 
sharp- pom Ltd rocks, which shoot iar ah()\e water, and give this 
place a very formidable appearance ; but with little danger, as 
the tides rather set a sh^ from, than on the ooasia of the Fight* 
kiid firth Isles. 

«* At Ae north and south endsof Swona, the tide sets off with 
vast rapidity, as tlie strength of the Pighlland Firth stream is 
broken by it ; the first considerable stop it meets with both 
ikiod and ebb* This rapidity of the tide, and the depth of wa- 
ter, toytetbcr with the particuhur positkm of the ishmd, whkfa 
eiactly croases the stream, contribute to form these, whvpools 
called the Wells of Swona, so long famous for the alleged dan- 
ger in pas&ing over or near them. 
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*^ Much has been said coaeerniag these mtXk, and difleml 
Mounts hate Imco gjrai of tiKm; soma tclfiog «• Acgr m 
MMied by some Ualua in the earth bslmr ethcn^ ^ thtt 
Aere may be amne seeret omviey ances through the ragged rocks 
into caverns at the bottom, from which they may pass into some 
other places^ where the^ riae offofk, ao^ ^^ea in the saaw 
firth,^ &c. 

I fthoukl tluiik the plaiiifsl MOoa«t of tke matter ia thb: 
Tlie tide setfiog inm the westward dnough Pighthnd Fhrth, 
Hieets with little or no resistance till it arrives at Swona, where, 
striking on the southermost |x>int, it acquires new vigour, and 
sets off for S. Honaldshay with vast fiaroe ; but, as it is hel4 ia 
Oi the Filth ttde fay the nm atiteaii^ aiid fi^ 
anoe m tlpe side towaids the eddy of Swooa, tiua post nalmiri. 
ly eauae a wheel in Midi a rapid eurrent, which wiB inniedlate- 
ij begin at the sharp comer of the island, find continue to whirl, 
jfl a greater or lesser degree, (accx)rding to the time ok the tide,) 
liil it gets a good distance from the island, into calmer watfTt 
Ifnd loses the velocity it had aequired at the point it set off fiioii. 
This first whid will be succeeded by another; the seeoiid by a 
third, and so on, as long as tlic stream has suffifsient force to 
form them ; and, accordingly, it is true, in fact, that this phe- 
nomeDOQ does not appear in any degree^ tiU the tide has aoquir- 
ed some strength in the sound; and| grofring s tw qger as tiM 
4de becomes so, dies away some time beftce Uglh waisr, wImb 
aH is calm, till the turn of the tide, at whidi thne die very same 
thing is rcix-iitcd, and fur the saine reasons, at the other comer 
of the island. With the ebb the tide sets down upon Swona^ 
from the S. ; and the strength of that purt of the stream run* 
ning throui^ the sounds of Flotta» &c. towards Hoy, and keep, 
ing between Sivona and Barthhead, must oceaoon the very same 
thing to happen in the western eddy, as the flood did in the 
eastern ; and this we see to be exacdy the case ; for the whirl 
sets off immediately as the tide m.ikc; for Cantick Head, in the 
same manner as it did befiyre for S. BonaMsha* Annaied ia n 

* ■ 

drawing* whidi may help to make what has been said better un- 
derstood. 

" Explanatkm of the Scheme^ Plate II. Fig. 1. 
in Fig. i.a, is the main tide of the Tightland Firth ; that 
edge of it that sets by the south side of Wacs, and bears straig^ 
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dinm upon Swona, and that neiiilorccd by c a part of the 
ttamm of Ho^jr^ouod, wluch nina mfh by Uaduaea in Waea, 
and apKta on the htA of Swona, one part aniirtiiig to fonn the 

wells on the souih side A, while the other forms a small whirl on 
the north ead of tlic island i, the effect of wliich is very much 
laken off by a part of the stream of Swiiha, whiicb aets down 
OD S. Bonaldaha; bul, meetiiig with nairtanoe then, nnabmd 
ol^ and fiUa afanosi panUet to the loogBide of tlw Idand of 
Swona, and can have bo such effect as the stronger carrent has 
at the other, where it strikes almost at right angles, and find» 
htUe or nothing to divert it. For, though the united streams 
c c mad d might have some infiueaoe this way ; yet this is mudh 
takeaoff by the ooune of that straam after unioD, as also by the 
^Mipeof the klaiid» the point I of which coven the wells and 
Sums a pietty large eddy in which they play. 

" At the tide of ebb ( vide Fig. theelilTt will be miicli ilie 
same, but in a contrary direction ; for here the main tide a, seU 
li^g to the westward, part of itwiU be dnwn by the sounds fi^ 
ilatii]e£nolionaii» and run in that narited 4^ ft, stnight 
upon iStm south end of Swona/; but when it oomea there, in* 
stead of l)eing inclined toward the eddy, as would naturally be 
the case if nothing hindered, here it feels the indraught of the 
Waea Firth, which rather diverts it fxom, than turns it towards 
Ike eddy of Swooa. Agpini that part of the stream which ia 
max S. Eonaldsha, being more attracted by the sound beUreen 
it and Swona, and in its passage along the S. Bonaldsha shore 
uiecting with the Lother, it springs from thence wiili vast rapi- 
dity» and proceeds N. W. according to the course of the sounds 
till it meets with the point g of Swona» which in some measure 
altera ita directioi^ as it is at the same tune drawn by Pightland 
Hrlh, but very mudi increases its n^ndi^, causing it to run off 
in whirls from this point of the island, in the very same manner 
it did at the other in the Ibrmer case. This must here al*o ne- 
cessarily liappen, as the stream c is closely held in» as well by 
the draught of the Firth as by the partial current c both of 
wlneh Under it from spreading on that ade; but, meeting with 
no resistanoe on the ade towards (he eddy, it finds itself more at 
liberty. However, its ac tjuii cd force docs not allow it to spread 
at once. It theretbre spends Hu^ force in formuig these whirU 



Digitized by Google 



m MxlAiwonaeCurrenisq^ TukcfthePrntU/ndFtiih,^ 

m much woiulcrcU at; Uiough, in a word, thei*e is noiliingfio 
very admirable with respect to tlie formation of such a j^im- 
menoD as this : it must oeoessanly follow in every naiiiar drau^ 
stance^ and is no more to be wondeved at heve, than vben we 
see, in a quick runiUDg river, an eddy formed by a rock ur btone, 
in which Mtcii whirls are as observable as lu re, though in minia- 
ture, and have tiie very same di'ect on htraws^ and other light 
bodies which come within thdr vortices^ as the wells of Swona 
have on small boats, &c. 

** So true it is, that the same thing happens in every mmilar 
circumstance. I believe there is scare l- a jx:)int among tlie isles 
where the tide comes near, and runs with rapidity, but this is 
observable in a greater or lesser degree; but it is particularly so 
at the north point of Stroma, where the Swelchee runs off with 
vast rapidity, and dreadful whirling, though indeed not so regu- 
lar as Swona, but enough to shew that the same cause will pro- 
duce the same effect. 

So much for the nature of Uie weil& The diameter of the 
whirls very much depends upon accident ; for, when the wind 
blows hard, they are scarcsely observable fiirther than by an ir- 
regular whirl of the tide. In a dead calm they are dearest ; 
but, in this resj)ect, I was something unlucky. Tlic whole time 
I was on the island the wind was high, so that I could not ob- 
serve the whirls so exactly formed as the boatmen toki me th^ 
are wont; but the foregoing are the thoughts that were si^ggesu 
ed to me, upon viewing the situation of the ishmd, the run o£ 
the difierent tides; and the rapidity of their motions; which, 
whether they are just or not, must be submitted. Further ob- 
servations may be made, which may dear up what is deficient ia 
Uiem* 

Notwithstanding the many stories we hear told of these 
wells, f have heard of no accident happening In them these 

many yvdr> ; and mdcc J I am atVaid iheir power of swallowing 
up ships, boats, &c. has been a good deal magniiied : for, thougb 
1 believe they might be able to overturn a very small boat, they 
can have no such effect on a ship, as has been oliten experienced 
by people who have fallen into* them, and have indeed been buiv 
ried away by the force of the stream ; but this was die greatest 
inconvenicncy they felt from tliem.'' 
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Aet. XL— iVo/fC/r respecting- Copernicus, mth a PkUe^ con* 
UAnmg a Fac Simik one tfhia LeUen, 

The |>articulars of the life and discoveries of Copernicus have 
been bo fully detailed by Gassendi, in ins account of this great 
restorer of astroooipj, that it would be inconsistent witli the pUm 
of this Journal to enter upon a sub)ect lo familiar to all who baive 
studied the history of astronoiiiy. 

We have Ix?en led Uj introduce the subject at present, in con- 
sequence of having Ix'cn indulged, through a friend, wiih a sight 
of one oi' the lew letters that remain of that celebrated astrono* 
aier ; and we have no doubt*that our readers will thank us fiir gm- 
tifying them with a fac stmile of this interesting MS. 

The original letter is from the Library of Frince Czartorj&ki, 
at Piitawj in Poland, who has distinguished himself by his ioi. 
mense collection of Polish antiquities. 

The following is the original letter, as engraven in Plate III* 

• 

M BeviM in Christo pater et domine* Peroepi litcns 

verendieDouilnaUonis Vestra', e fjuibus hunianitatem, gratiam ct 
favorem eiga me Reverenda' Doniinationis Vestra' satis inleliigu^ 
que cum apud ipsam obtinui, etiam apud alios quoscunque Imk 
nosviioB eadem mihi propagaie non dedsgnatur. Quod oerte 
BOB nets mentis wd cognitse R. D. Vestras bonitati puto tribu^ 
endum. Utinam mihi possit aliqua contingc i c t|Lii1)vis Ii.lc pos- 
sent promoveri. Gaudeo ccrte plustjuani dici potest me tolem 
^^Mn^'" et fautorem invenisse. Quod autem petit 11. D. Ves* 
tm lit ad se ^ hujus menas oonferroDy quod etsi tibentiseimus 
laoerem non kvem causam habens tantum amlcum et patvonum 
visitandi, id tamen mihi inciditnnfortunium ut eo tempore Do- 
minum Felicem el me ncgotia (juaedam et causae nccrssarirf n(»s 
cQgaot in loco maoere. Itaque uti 11. D. Vestra bom consuJat 
abKotiam tunc meam roga Sum alioquin acoedere R. D. Ves* 
tmni, ut par est, pantissimus, et cui plurima alia debeo faeere 
quod placuerit, modo id R. D. Vestra alio tempore mihi insinua- 
verit Cui jam non in petitis gratihcari, sed magis missam ca- 
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peBsere me debere fateor. Ex Frauembeig paraaoere Paschc^ 
anno £rga R, D« Vestbam, 

devutissimud jSicaLAus CoPKBNicva. 

Revno m Chrislo patii at donuno. 
Domino Joaimi £Iedo Culnicfisi) 

Don 11 IK) ct firaton sua plurimuin 
obsenando^ 

Of which the following is a Translation. 

Most Reverend Father and Lofd in Chriit I have teoeived 
the letter of your Beverend Hi^messy from which I have wua* 

ranoeof your Revmnd Highnesses kindness, favour, and friend- 
ship towards me : and these favourable sentiments I have learn- 
ed both from yourself and from some other worthy men to whom 
you have deigned to communicate them. I'his, I am indeed 
oonscioiUy mutt be ascribed, not to any merit of mine^ but to the 
du^ngniehed goodness of your Reverend Ifigfaneflk Iwiihthat 

there wci-c any means in my jxjwlt by which I coukl promuie 
these favourable sentiments. I am indeed inexpressibly happy 
in having obtsined such a protector and friend. With reflect 
to your Reverend Hi^^mess^i request, that I should meet you on 
the of this month, though I would most w^ngly do this, 
since I have no slight reasons for visiting so warm a friend and 
patron ; yet it happens unfortunately for me, that, at that timtv 
some business, and weighty reasons, detain my excelieot protec- 
tor and me in this pbioe. I therefore entreat your Reverend 
H^g^esB to excuse my absence at that period. lamveiyMdy^ 
at my other time, to viait your Reverend Highness, as pro^ 
priety dictates^ and as I ouorht to observe your pleasure in every 
other case, provided your Reverend Highness should hint Uiis to 
ne at some other time : For I oonfiess that I oi^t to comply, 
not mefdy with your lequeits, but rather to perform your cam^ 
mands* Prom Frauenbeig, 1598* 

Your Reverend Highucss's most devoted, 

Nicolas CoPEamcvs. 

To the most Reverend Father 
and Lord m Christ, Juiub 
Risliop of Culm, im 
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AiT. Xlh^Accomti qf the Singniar Trwfuuni of a QMm 
Btt, By Mr Gbobgx Cxok. Commumcated by the An* 

thor. 

Those that take an iiilerest in l>oes, and know sonictiiing of 
thar various instincts, are aware, that llie love and reverence 
wliidi tbej baye ibr the queen, is not a little remarkable* In 
imof of tUsy I am enabled to add an unoomnioa instane^ ooia- 
pletdy new to me, and I doubt not to many of your readm. 
I shall have to treat the subject with ( onsiderable minuteness, 
ifiocder that tiie reader may be lit led to judge, whctlier, in this 
one^ the bees really acted from afiection or from hostLlity,^^ 
yhethcr, in wfaort, their intention waa to protect or to kiU. IcaUp 
■ot help being of opinion that thor object waa to shield the 
queen bee from what, in their alarm, they considered as impend- 
ing dcsiructioii ; but Ix? this as it may, the fact to be related is 
a curious one, and deseri es to be noticed, as adding to the in^ 
fenaatioo akeady acquired, with respect to the sorpriaiqg eoo* 
vaaj of tbeee inteverting insects. 

Being^ near the close of the honey season, it was proposed to 
drif e a swann of bees out of one hive into another, with a view 
to secure ior the winter a good stock^warm, — a plan which, by 
t^vagr, ia not more merciful than judidous ; and there is mudi 
mm ftr Mgret that it is not more generally followed. It 
Jba^pened that the hive out of which the bees were to be driven, 
consisted of a double swarm, two second casts having united at 
the tune they were thrown, though, of course, there would now 
lis but a single qu^n bee, as it seems to be g|BneralLy held, that, 
in such drcumstanoes, one of the royal personages is sure to p^ 
»h m mutual conflict 

Tins hive was gently turned upside down, and the one pre- 
pared for the reception of the swarm was placed with care ex- 
actly upon it, with a view that the bees might have iree access 
to each, without having it in their power to escape from either. 
Xhe awatm of the latter was not extremely strong, though the 
mmfacr of bees was thought to be constderable; and there is every 
lesson to believe that the hive had a living queen bee. It is of 
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oooieqiieiioe to remark this, because it will be found, that the 

ouncumstancc afl'ects not a little the interest which attaches to 
the incident, the characters of wliich we have now to narrate* 

It was at aa early hour of the af^raoon when the hives ivm 
]daced In dose contact ; and, after some sli^t attemptai hf 
knocking the under hive gently widi the hand, to expel the swam 
from it to the one above, they were permitted thus to remain 
till next dfiy, in order that the bees niijjht at their leisure ascend 
dunng the night. It is very possible, tiiat while the hives were 
led standing after this manner, the queen bees might hi^ipen 
exchange places; or, at least, the queen bekmging to the hive 
above might emitrive to mingle witlh the swarm of that bdow. 
But though this 8upjH>dition is not at ail a probable one, the 
possibility of it, at all events, must not be lost sight of, in any 
deduction, that may be drawn from the facts to be noticed in the 
snbaeqaenr narrattive. 

Ft was intended next momitig to attempt the final expulsion 
of the swarm from the one hive into the other. AV^ith this view, 
the hive into which the l)ecs were to l)e driven, and which had 
Stood uppermost duhng the night, was taken ofl', and placed 
upon the stool from which the other had been Kuioved, aa it 
was judged' that the bees would very naturally resort to their 
usual abode. In all likelihood but few bees had gone up, as 
it was hoj)c(l they would, during the night, becaiisi , wlicn tlie 
combs of the under hive were thus full in view, the swarm was 
discovered to be in great strength, distinguished in an eminent 
degree fbr a.lively« active, and healthful appeanmoe. This hive 
was now taken into both hands, and, with as much severity as 
the fragility of the combs would permit, was smartly knocked 
on all sides, with a view to frighten its inniatc?^; from their most 
retired recesses. This mode of procedure, it is evident, caused 
the utmost^ consternation ; for, though the bees rose in thou* 
sands fieom their cells, not one diewed any du^NMition to fl^n^ 
. — whidi they would doubtless have done^ had tbey not beoi 
thrown into u sort of trepidation and dismay. But as numbers, 
unwilHng to leave their home, and the fruit of ail tlieir labour, 
were still seen clustering together in several parts of the hive, 
diis kind of agitation was kept up for at least die space of half 
aa hour, a feather being frequently passed between the inlei^ 
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fitices of ihc c{nu\)% with a view to sweep uut, ui at any rate 
to frighten the more reluctant. Whether t\m be the miest or 
most speedjwajof expiellkig bees from their hives, I know 
not; bat H aeeM-ai all events not a bad method for putting 
tlMn ifm^ extrane tetm^^tbic thty were now eeen rumiing at 
mtenrals wildly up and down, evincing, by their awakened ges- 
tures and tone of hum, string ^vmptoms of alarm nnd 4list)rden 
And I mention ilusy because 1 am of opinion that it was the oo- 
tamm of the incident on aooount of which these dtcumstemss 
Imvit been leoorded* 

During the pro g r e ss of this trensactimt, it beostne of ooovse a 
subject of curiosity tu get a si<j;lit i>l" llie queen hi'c, and an ob- 
ject of interest and attention to see her make a safe departure. 
For a long while ehe could not be 'at all recognised; but at 
ledgtk, on die sw«rm being ahnost ali expeJIedy she was seen to 
60 ftmn the hbe^ a bee or two clinging eagerly by faer. She 
M upon a dolh'thai was' spread upon the graond, and, after 
rumiing for a little time, with the utmost agility and apparent 
strength, was taken up into tlie hand, a single l)ee still eoutinu- 
ing to have a firm hold of one of hep legs. This one, however^ 
now quitted its grasp, and, on the qoeen being iinmediatdy put 
down at the mouth «pf the hive reeeiving the ^swanuy a very 
singular and interesting spectacle was to be seen. In an in- 
stiint several hoes seized upon her, ^^ith a sort of eafj^cr violence, 
that was apparently aUnost indicvitive of bostiiiiy, only their uL 
fkaite aim appeared to be merely to lay a sure hold on her| as 
diej made no attempt to wound, by the use of their stings. 

Tint royal guard increased in a moment to the mtmber of n 
dozen or fifteen, it being t[uite impossible any longer to obtain a 
single glimpse of her inajei>ty, so completely was she encircled in 
the close embraces of these hei obtrusive or aifectionate assailants. 
Those bees that had got the main hold, ching to her with a sort 
of wild determination; but those that did not consider themselves 
na havii^ so serious a trust, lay clasped together, with oounte* 
nances somewhat expressive of satisfacliun and contentment, 
forming a little ball, the centre of which was the queen, that 
m^ht be tumbled over without causiug ihem to quit their bold, 
or haag productive of any injury. 
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They seised her with their pinoers by the wings mainly, and 

by the legs, but at times by evcjy paj t also of the body of 
which ally hold could be taken, such as tlie rings of her belly, 
and the several parts of her head, excepting the antennee, which 
I do not leooUect of nodcii^. ^ At first, they seemed to be nMU 
long towards the hive with their royal capdve ; but aa hong . 
onoe prevented, they never after attempted any movement of this 
kind, though they kept the queen bee in this sort of imprisoa- 
ment upwards of an hour. It was observable all the while, 
that the swarm in general w^ not aiiected by this incident, but 
continued to go by and over the little ball which emfaraoed the 
queen, without bortowing on it the shghtast attention. And so 
compactly did these few bees adhere to one another, that it was 
amusing to see strangers, ^vliu h hopes of plunder, or the un- 
usual couuuQtion, had attracted, eutaugled Irequently in tbdu* 
eager grasp, and now and then nmmng off in great alarm with 
queen and bees both, draggpig after them the little ball with 
considerable vekcily, in one of which adventures, it fell from 
the mouth of the hive upon the ground, a distance of perhaps a 
ftK)t and a halt", the little rejjoiuic creatures nevertheless retam- 
iug theu: hold. 

During the exhilHtion of this curious scene, it wait remarked 
that several of the beea, especially on being much disturbed, lei 
go their hold, but were instantly succeeded by othere qtiite as 

active and determined. And it was very observable, that when 
any part of the queen bee could be Mriu (a thing which h^^iduni 
took place), she appeared to be struggluig with much eager- 
ness to get free. It was not often, however, that she had 
liberty enough to move dther head, leg, or wing; and as a 
proof that she was held against her inclination, she was heard at 
inter\ als uttering a shrill cry, somctliing after the manner of what 
is heard Ixiiore liie departure of a second or tliird swarm, only 
the tone on this occasion was expressive of constraint rather thaa 
of pain. 

This remarkable spectacle having continued more than an 
hour, there was comaderable reason to fear, that so much strug* 

gling on her pai t, aiul so grtat actual cxt i uou on theirs, would 
inevitably prove fatal to the queen bee, and thus cause tlie 
ruin of the whole swarm. On this account, m attempt was 
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MMT made to diOTln^le the vogral captive, but for a long time 
without eflect, ^ at length being taken into the hand, the bees 
Tehietaiitly took th^ departure, leaving the queen bee in a very 

pitiful plight, sorely harassed ami fatigued, aiui bearing many 
marksi if not of actual violence, at least of harsh usage. But 
it IB here worthy of remark, that the main end which the 
bees afipeared to have all akmg in view, was to obtain posaesnon 
of a ftrm hold, which they generally took with certunly not a 
little violence, esjxciallv considering that the queen bee was the 
object Oil which they were seizing. Their great aim, however, 
was evidently only to detain, as their manner and gestures M^re 
hf no means indicative of any intention to kill, since even those 
that were nearest to the royal person, and held the firmest grasp, 
wwe not observed to make any use at all of their stings. But 
their protracted efforts to dclain her, whether the result of hos- 
tility or aiieetioa, proved fatal to the object of their unusual 
aaxiety, which, on getting disentangled, was seen to walk but 
nej inyerfectly, was motionless in the space of half an hour, 
md died in the ooune of that evening. One of her fore-legs 
wn maimed' to a degree th^t made it useless ; her head was eon- 
sidtrably bent down; her uiugs were much distorted and sliat- 
tered ; and several of the rings of her belly torn on ilic edge. 
Her body shewed no clear symptom, however, of her having 
ban fltun^. And I am |ienmaded that her death was in conte> 
^psnce of extreme fadgue, occasioned by a struggle of upwards 
rfan hour, against very superior numbers. 

It deserves notice, that when taken back almost njouonless, 
aod put dowo again at the moutli of the hive, the bees were no 
knyr seen clustering around her ; but one or two made an aU 
^ift to cany her off, aAer the manner they do those whose 
loSm are Ibund lying dead in the hive. 

Now, in looking l>at k uu ihu interesting spectacle, the several 
QTLUfiiHtances of wlneh it has been judged proper to describe at 
coimderable lengthy there can hardly, I think, remain any 
dofljbty that the bees acted from violent terror, their sole intention 
Wog to pcotect the queen bee, or prevent her from making her 
Mipe, and deserting them in a season in their eyes so perilous. 
The only objection to this t)j)iiiion, is the supposition that the 
ij^eei^hee hekmgiiig to the other hive had introduced herself 
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iaio lUm wmBf and that it was tlic object of those in dasp- 
ii^ ber. ao eagorly tq destroy her. Yet were it oertain thai 
this idea is quke accurate, it leema fitted to ahew, and 

that in a very interesting manner, that if common beea do at 
times put to death the queen bee, the mode of exterminatiaa 
they adopt altogether distinct from what they pursue in re- 
gard to one ano^r. They kmpetuowly eeize, it ia tm^ with 
their fot and fnncerB on any part apparendy of the royal per- 
K», clinging firmly to her, but yet in a sort^ placid' oontetiU 
nicnt, making not the slightest use of their stings, as the dead 
bodv plainly iiuliratici, it being extremely easy for any onv fa- 
miliar with the subject to determine whether bees have perished 
of Mich wounds. 

But to put a period to these remarks, which can be. inteveat- 
ing to these only who pursue with enthosiafiai the study of 
tliese delightful insects, the entire subjecl may be resolved into 
the two following quesUuns : If it was the queen of their own 
swarm which the bees thus held, what motive can be assigned 
for their conduct; and why did they detain her for so fatal n 
lei^^ of lime ? If, on the other hand, it was the queen bee 
belonging to the other hive, what end in dius acting can it be 
supposed they had in vievv , or if their intentions were to de- 
stroy, why not despatch her witli tlicir stings instantly ? 

To these questions a careful consideration of tlie several dr- 
onmstaoees noticed m regard to this angular incident, wili beet 
afibrd a satis&ctory answer. Fearful, however,' lest thb paper 
be already of more than sufficient length, I forbear offering any 
farther observations, aware that those who are enthusiasts in 
the stu4y of bees will be extremely glad of these curious tacts ; 
and I do not suppose that any but such will with any sort of 
padenoe bestow on them the trouble of perusal. 
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1 



AftT. Xlll.^—^miffil qf^ recent Astrcmnncal Obwrvatkm 

mmle on the Continent. By M. C. Kumkek, Rector of the 

Nautical Academy, Hamburgii. In a Letter to Dr Bbewsteu 

• * 

Deajl Sib, London, 9Sth JprU 18S1. 

BEG leave to transmit to yuu suiue recent astronomical obser- 
VBtkxM, which I trust you will find deser\ing of notice. 

Thei first aeries is a very extensive collection of observations 
of tlie occultations of the Pleiades by the moon on the S9th.Au- 
^8t 1 81i0, of which 1 have calculated tlie greater part. 

The second series arc observations which I made at Ham- 
burgh, and to which corresponding ones may be obtained ; aiid 
the last is an interesting observation of an occultation of Jupi* 
ter» ohserved by Dr Olbers of Bremen, aooompanied by a nmi- 
Jar one made k»ig ago at Malta. Yours, &c. C, Rumkee. 

CoBectkm of Obgervaiiom the OecuHatkms of iheJ^lekuks bjj 
the Moony August 29. 1820. 

No. I. 

UbiMtr nations made by Professor lietael 
lit Koni^berg. 

Sidereal Time. 
Inmcraioik Emenloci. 

>Mcrape, llt&VVJ^ WWn'A 



No. 2. 

Otxservations oiade by Dr Ulbers at 
Brcinui. 

Mean Time. 
Immenioii* Emcnioii* 



SAIqpdM» to 26 1&8 
•» - - 

Pkni, Hi^ 161, * 

/Atlas, SO M 5?. 5 
k Pleionc, ?0 S8 44.S 
164, 



21 3 48w8 

tl 7 S&t 

81 S8 4t.5 

fl 36 tUf 

t\ 48 8U6 

?1 51 17.5 

S8 7 3.3 



S 46 28 
10 13 16 



No. 3. 

made by Fvofcssor Hardiiig 

Sidereal Time. 



Atkus fP'SS' V 10 29 19 
A, neione, 9 42 28 10 31 3.5 

10 42 36 

ObwrvattoiM niideby PrafeworGaiUM, 
K.G. AuL Counc Gbttbigen. 



"^lean Time. 



Imineriiion. 



4 Merupe, 
«» 



Altai, 
Pldiim, 



20^ 12 V\t 
20 16 144 



19»>58' 12".? 
20 18 37.2 
?0 SI 

«o n i/i ? 

20 46 20.2 
20 53 i5.2 

20 65 59.2 

21 3 12.7 
21 5 11.2 



Iiumer»iotu 



">) Alrvone, 



Emerbioo. 



20*' \W 36 '.o 



4;o 22 58. 1 



AtlM« 20*>ir57.'7 
PleicNie, 20 16 5.3 
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No. 4. 

fn§miK SdiiiiiMcher, K. D. otmrved 
«t Altonih in Lot. SarSTWi 



No. 6. 

C. Btunker, Hamburgh, Lau ^3* 33' H" ; 
30^ 59*. Mcu Time. 



No. 7. 
FrafetMT Bode at BeriiD. 

Mean 

Bmenrion of Akyooe, lOPi A' 



MeMpo, « t^WS'S 

No. 8. 

Dr Jiafah at MoAwa, BwMit, 
Mean Time. 



Merape, IH^WAVM 
Alpjone, 10 M 50.6 



Perhaps the following occultations which I have observed m 
Hamburgh, may find corresponding ones. 
1820, Sept. 25. Alcyone, Imnmnion, 6^ 16' 28". 61 Sidenal Time. 



Nov. 17. Pisciuin, 
Dec 14 Pisdum, 
16. * Arietis, 
25. 84 Leon is, 

83 Lentil^-, 

— Star tbilinving, 

— 84 Leonid, 
1821, Feb. 7. • 

8. 

9. 



EmeneoQ, 



Immersion, 



0 10 20.49 
4 16 19.5 
2 35 17.9 
B 23 16.1 
8 44 39.5 

8 46 0.2 

9 27 9.H 
3 27 56 

5 0 4 

6 53 44 
6 1 23.7 



Copenliagen, 
7*> 58' 57^5 Mean Time. 



Tliu iuilowiog observations of the occultatioDS of the Pleiades 
by the moon, on Feb-uarj 9. 18»l^ were made by Professor 
Schumacher at Copenhagen, and by me at Hamburgh : 



Pcbt 8.<^!!openhagen, 


Lat. 55*40^26"; 


Hamburgh, — 


Lau and Long. 


Long. 50*80*. 


Mean Time 


above. 


Sidenal TfaM 




Immenknib 


• 


v&rs 


Anonymonst 






8 4 8.T 


CekNMH 


18 14 8.3 


CeUenOt 


8 15 4&8 


Tajrgete, 


18 83 as 


TiQrgele, 


8 84 34,8 


Anon, 


18 87 80.4 * 






Anon. ■ > 


18 34 4a0 








18 38 11.0 


Miya, 


8 38 46.1 


Asteropet 


18 48 37«8 


Aateeopei 


8 U 84.8 


Anon. . • 
Anon. ■ - 


12 50 37.1 
18 57 1.7 


Emetaion. 


10 8 0.4 


rdfcno, 


13 B 21.7 ' 


Maja, • 


10 31 52.3 


Jr'cb. 10. launenioD, 


11 24 48 




6 35 88.2 
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Mr WacUell on a Chkieie Mangle, 18 

I have the pleasure o£ communicatini; to you a very interest- 
observation of an occultation of Jupiter by the Moon, ob- 
MTed by Dr Olbere at Brameo. The weather waa not favour-r 
able; the air being so thick, that the inunenioiis and emer- 
sions of the saicliiies of Jupiter could not be observed with dis- 
Linctoess. The belts on Jupiter were however suihciently clear. 
Magnilying power 110. 

Oolobar IBi IStl.— Mean tJine at Bfoaeii. 
inmnteof 1| pModUnglimlH ^WiVJi 
CoOftete imincniaii, • • 5 t9 3e.S 

Complete OMite, 54 38.0 

Dr()llx?rs adds, that the immersion of the preceding lindj of 
Jupiter ret^uired particular attention. On account of the sphe- 
"ndal ^giireaf the obliquely entering })Ianet, it wns difficult to 
obiem the moment whoi the invisible dark limb of the moon 
made the first unpfession on it. 

I shall here subjoin a similar observation made by M. d'An- 
gos, Knight of Malta, of an oe( ultation of Venus by the Muon, 

April 1% 17^5, with an achromatic telescope of 3^ feet. 

CoalKttf Unta, . O^STlf Apptttnt time at Ifalta. 

I^biw horn diatppean, 0 St 40 

▼<aw cawrgM befaiad tlie bright Umb 

ThslamrhoRiaiMisBi, . • 1 M 46 

In the venr 18^, an (KcuUation of Uranus by tiie Moon 
wiii be vmbie m the East Indies, &c. 



AiT. Xi\ .^Accaunt of a Chbwsc Maugk. By Andb£w 
WaodblL) £8q. F. R. S. £. In a Letter to Dr Bbewbtzb. 

Bka^ Si a, 

I HAVE the pleasure to send you a drawing and description of 
a Chmsc Mangle, the model of which you saw at my house^ 
and which you were inclined to think was worthy of a place in 
tbeEdiiibiiigh Philoeo^ducal Journal. 

I do not recollect any where to have leen a deacriptum of ity 
■kkni^ it was as far back as the year 1786, that I first saw it 



Digitized by Google 



74 Mr Waddtfirs} Account i^ a Chines Man^, 

at Canton in China, when one day walking tlirough the suburbs 
of that city. On |>af»sing the duor of a litni>L' that was c>|)en, 
mid seeing a man moving a large stone on the floor with his 
I was induoed to look in, and observed him at work maiig- 
ling a piece of blue nankeen-^ioihy by means of the stone. 
After having observed his labours for about fifteen minutes or 
more, I was so much impressed with the great effect produced 
by very little labour, and the most Mniplc means, that it indu- 
lged me a few days after to have a model of it made from recol- 
lection. 

Plate IV. Fig. 1. i>,lvcs two views ol' the maii^lc : 
And Fig. 1. shows the stone or mangle at rest standing on 

its end on the floor, with the roller and doth lying ready 

to begin work. 
Af The floor of the house, which was paved with tUe9, 

B, A ci uicavity iu the floor, l^ncd, to appearance, wiili hard 
wood- 

C, The roller with the clotli on it. 

Df The stone, bong a hard sandstone in appearsnce, and m 
weight from ten to twelve hundred weight, but so veiy 
ingemously formed, as to stand on either end, as the 

workiiiiLii ch(K)ses to rest it, w hile he examines his work ; 
and as he steps upon the stone again, he allows it to tail 
gently down on the roller. 

£, £, Two vertical bamboos, (cnne,) fiied into the floor, 
with one across their uppor ends^ for the man to bold by 
when at work on the stone. 

Fig. 2. Shows the man uiuunted on the stone, and at work 
pressing alternately on each foot, by which tlie stone re- 
ceives an alternate motion, which makes the roller wiUi 
the cloth pass over the whole of the concavity in the 
iloor, and with as mudi or as little velocity as the wcfk- 
man chooses to give it. 

Aw. Waddcu*. 

hhiTUy aO^i A^ril liiUh 
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Akt. XV. — Accmtnt qf a Map conHruded by a Nottoe of 

Taumt^ of the country south from Ava. l>y Thaxc is 
Hamilton, M. D. F. li. S. Lond. & Edin., and \\ A. S. L. 
& £. Commumcated bj the Author. 

J HIS Map (See Plate V.) may be considered as a portion or 
contiiiuatlon of that published in the seventh Number of the 

Philosopliu al Journal, and ilifTers from ii \\\ style chiefly, by 
tlie fouipiicr having omitted the imit?tions of trees, which w ci e 
mentioned to him as rather an encumbrance than an ornament. 

In order to judge of the scale which should be assumed for 
the distances marked days* joumies and leagues (dain}« we 
liave the following data : 

Fiom Banfoiin Ci^ to Rangounkxn on Ihe Eiawadi, 

w« have, d»jr»* jonnUfla, • 2.0 equal to G. mitos MO. 

From the Latter to Pri, • • • 10<> 

From Pa-scin to Fri, - - - %%\ lOS 

From Aan^un to Old Aynwa or Ava, • 15-9 29^ 

' Days* Joninks, 81.6; daijii,Sie;G.]Dlkt tSA 

That is to say, on routes of a considerable distance, the league 
or dain wiil give a little less than \\ geographical miles direct 
distance, and the da/s joum^ nearly 17 G. miles ; so that 
probably the road distance is not much short of what the dis- 
tances estimated in the Map will require, that b to say, 22 Bri- 
tish miles ibr each day's journey. 

One of the most remarkable i'eatures of the ct)iintry repre- 
sented in this Map is, that although it is far from level, consist- 
ing dsiefly of swelling grounds, many of which contain rock ; 
and aldiough in many places these rise even to hills diqx>sed in 
ridf^'es of coni>iderable lonn^tli, though of no great elevation, 
yet die rivers anastomose alnio.st as nnich as in the low lands of 
Bengal, where there is not the slightest trace of rock, stone, or 
eminence. Indeed, near the Eniwadi, the principal extent of a 
ddta composed of allttvial mud, like that of the Ganges, 
reaches onrYy from Rangoon to the mountains of Mod»n or 
Ncgrais ; for the gicai leuj[)les of b^Lui ]\lo(lo at Ilangoun and 
of Kiaikklio at Sanliren, (S l iaii,) are on rueky iiaineiK:e& ahoiil 
110 G. miles from the western mouatain^i. The base of the 
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trian^ or delta will thus be of this extent, . while its apex, a 
little above Haensada, may be considered as not quite ISO 6. 
miles from the sea. It is true, that near the mouths of the 

Zittaun and Salua^n, and near also the creeks communicating be- 
tween these and the Erawadi, there is some alluvial nuicldy soil, 
and I saw some between Sanliten and the ancient capital oi^ 
Pago or Pegu ; but the extent, I imagine, is inconsiderable, aa 
Pago has near it eminences containing stone, and hills oome 
dose to the sea at Mouttama, (Martaban,) on the mouth of the 
Saluan. Although, therefore, the Erawadi equals at least the 
Ganges, and altliough tlie Salusfn is a large river, not indeed 
to be compared with the Brahmaputra, the alluvial territory of 
P^u is by no means to be compared in extent with Bengal, 
because the latter, beades the two great rivers at the extremities^ 
receives the Gagra, Gandaki, Kosi, and Tista, aU of great mag'- 
nitude, while onlv the extrenu rivers of Pegii spring from alpine 
snows. The anastomosing branches of the Pegu rivers, beyond 
the reach of the tide, are chiefly swelled by the periodical rains, 
and many of them, for a great portion of the year, are nearly 
dry ; but for a dme they are of much use, both as fertilizing 
the couiiUy aiul Ibr commerce, as during floods they admit of 
extensive navigation. They vl\m) contribute much to the health 
of the cUmale, by carrying oft' superfluous water, and prevent- 
ing it from corrupting the air; so that Kangoun, surrounded 
by inosculating rivers, enjoys a salubrious air, very unlike Cal- 
cutta, Dakha, or the intermediate places, which are still nuire 
imlicalthy. 

In the accompanying Map, as well as in the General Map of 
tlie slave, (See this Journal, Vol. II. Plate X.,) the branches of 
the river west from the main channel of the £rawadi, the chief of 
which iscaUed Aiuukkiaun, have been entirely omitted, as being 
placed in a remote and obscure comer ; but the inosculating bran- 
ches iK'tween the Erawadi, called, netir its mouth, xVleegiaun, 
and the Saluaeu, have, in the acoompaayiiig map, been detailed 
with great care, and their existence is confirmed by another map 
of the Pegu country, drawn by the slave, although in the gene- 
ral map he omitted them, as of comparative little importance, , 
preserving only the Paimlaun or Zittaun river, which rises from 
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a coRimon source with the Panlaun, and this running to Ava, 
coiiuiiciKL'^ tlie anastomosis or plexus of rivers, to use another 
anatomioii phrase, not uiapphcable to the present subject. 

The lake, tbe oouunon aouroe o£ the Panlaun and PauniauD 
Rfm> 10 the •ooam|Muiyiog as wdl aa in the general map 
cf tbe akive, is ntuated SE. from Amarapura, and this is the 
real coiirse ot" the l\uilaun, which, in the map ol' tlic ^wrt.s 
auiUi ironi Ava, in order to Ihul iih»hi for the places in its 
rionity, was turned to the east Gnaunruc, a town on the 
banks of ihia lake, is six days^ joumqr i&om Amanqfrara, which 
BHf give a difect distance of about 102 G. milesy pladng the 
kke nearly about where it stands in Arrowsroith^s map of Ana. 

The Taunlauii, which runs south a little westerly from this 
lake, is by far larger than tbe Panlaun. it proceeds; al)out 
SSW. to Taunu, distant about 100 G. miles in a direct line; 
Ipr, akhou^ die distance is not mentioned in this mam l^aunu 
bong 6j'g days'* journey frum Rangoun, 5 days from Prin or 
Prome, and 9/^ from Ava, it probably is a few miles farther to 
the SSW. than the map of Asia phices it, under the name of 
Toiigho. From thence the Faunlaun turns a little eastward of 
ioalfa, until h nadwa Zittaun, where^ according to this map^ it 
tAesthename of the Zittwm River ; but, in the general nuip^ 
meb a diai^ of name is not noticed. Below Zittaun this 
river forms an estuary of considerable size. 

From die same lake, in the rainy season at least, a third river 
proceeds to the BE., oonnettii^ thus the Saluaen with the 
Ernawh plexus of riverSy as I have called it 

On die west this map extends to the mountains occupied by 
the Karaen and Khia?n, and which separate the countries of the 
Mrannias and Jos from that of the Rakliaiu. We are not to 
ooDceiTe, that, in this mountainous space, there is any thing 
like atiiple lidge extending north from Cape NegraiBi the Mo. 
dan of the Mranmas, as represented in the general map. The 
iMs region is mountainous, with valleys winding in all dUreo- 
tbns; but, as traveller?', in traversing diilerent parts, will pro- 
bably be under the necessity ot passing over nearly an equal 
Bumber tji hills, it is natural enough for this number to be 
BiiBdl} nnd to give rise to the supposition of distinct ridges. 
Then is no doubt» however, that there is a separate ridge 



boufidtng the Jo viilley on the eiut ; bat that d<ies mit ent^ in 
this map, which begins suutii from Faghao, whtre tius ndge 
cxiirimences. 

The tnoumams of the JC«nen and Khisen, as represented in 
tbis 'nmpi sppiroMll' veiy near .€he Brawadi fhmi tlie acmdicm 
bomidaiyof the Mnmnw-oountry, until tfacy mcb Aenang. 

hiaiin, nixmf 115 miles in a direct line above Prin, when they 
bt'iid a little to the west, and the Erawadi at tlie saiue time 
ineiining much to the east, a large space is left between foe tiia 
Jo oountrjt and for the Mranina peninsuUs coDtiocd between 
the KhiflBnduieii afid the Erawadi; but there is no naaon tfast 
I know of to suppose that these mountains bead so mudi to 
the west, as Mr Ai lowsniith sup^wst s : And 1 have little doubt 
that theii centre extends perhaps about N. by W., separating 
Kasi or Meckeiy from Akobat or Cachar, uatil they reach the 
frontier of Aum, the rirer Surma of Bengal profaabLj fising 
from their northern end. 

It is to this map chiefly, that I can refer for the detail of the 
Mranma temtory, between the fuiv<i;oiiig fmntioiitd uiountains 
on the west, to the i:^rawudi on the east, and li*om the mouth <if 
the Khiiendusn on the north, to the frontier of the TaJaia 
country on the south* Now, this (hmtier ia immediatdly noith 
Irom Regaen, a customhouse near the city called Sanwadi or 
Miengri. The customhouse has l>ceu laid down by Mr Wood, 
under the name Yeagain, 30 G. miles in a direct line below 
Prin (Prome W.) : and» the frontier bein^ about onc*third of 
the distance nearer Prin» we shall have the proper tenitofy of 
the Mranmas, extending m a direct line about 190 Gv aalea 
along the Erawadi to the junction of the Khissndusen, and then 
extending along the latter, according to the map of the euuiilry 
north trom Ava, about 78 G. miles, giving thus about ^G8 G. 
miles for its total length from north to south, along its western 
side. Along its eastern frontier, it extends from a little north 
from Zabbeenago, on the Krawadi, to the water-^xmtse catted 
Ruanuse, 21 or 22 G. miles south from Taunu, which will give 
a direct distance of nearly 290 G. miles. The average breadtli 
irom east to west may be about 100 G. miles, so that the pi ojx r 
country of the Mranmas may contain from $27*000 to SHiiOOO 

t 
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square G. iniles, or bctweeo SO^OUO and 37)000 li miks, or ra* 
dier more than Irelaod. 

HendM the plaoe8» thesittiatiomof wUcfa hove been asoectaui- 
cd hf Mr Woodls suirej, the mnt inqiartaiit geographical at^ 
rioB m this part the country b Taunu. According to this 
map, one of our bc^l auUiorities, the whole distance between 
Rangoun and Old Ava is 156 leagues (dain), and of these, the 
(fiatiBee between Rangoun and Tanu, being 66, we may cakn* 
kte tkb lo be/^v of £60 G. mUesy the total direct dietattoeui 
the map of Asia between Rangoon and Am By this we ^lall 
have Taunu 116 G. iiuics tVuui Rangoun, and it is five days'* 
journey, or 85 G. miles, from Prin. According to diis, Taunu 
sbouM lie in about IS^" l& N. Lat. and 96' 43' Long. £aat 
fen Gieenwidi, verj near wfaeie Mr Anowsmith has placed 
it Thb being a most important station, I shall here ooosider 
its titnation from another authority. According to this, the whole 
distance between liangouii and Amarapuia, being 170 leiigiies 
or dain, 100 of these are between Amarapura and Taunu* 
Now, the ibrmer distance being 316 G. miles, the latter wiU be 
186^. miles, coinciding exactly with the map of Asia, which I 
tlierefine think must be nearly right ; and the compiler of the 
Universal History, must justly, therefore, suspected l iuto of 
exaggeraiion, when he stated it to be 160 leagues from Pegu. 

Although in the Universal History we read frequently of the 
Kingdom of Taunu, (or Tangu as it is there called,) and of its 
Ui^ who governed in the end of the 16th and beginning of the 
IVMi eenttnries of the Christian era, there is no reason to suppose 
iiui iliat it was always a jiaii of the Mranma territury, and its 
Priooes mere vicegerents of the Mranma Sovert^gns, whetiier 
these resided at Ava or Pega. The Portuguese ^ve, indeed, 
beta in the habit of bestowing the title of King on even the 
Ifiowimsor Gtfvemcrs of the Provinces, retained ibr the imme. 
Aite support of the King^s own expense, or lub proper domain, 
such as Pegu was when I was in the country ; and they would 
htve been still more justifiable in giving the title of King to any 
IMoeef the foyal fhmily, who might hohl as an iqppanage, Ibr 
kii«qMtft, a pioviiioe such as Taunu, although the Sovereign 
N^Kd complete authority in every matter, allotting merely 
the rt^veoue to the prince ibr bis support. Such was the state in 
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which we found Taiinu in the year 1795, it bong then held as 

an appanage by the King's second son. The ancient city of 
Tauuu, however, sttKxJ at some distance, called three daiu, irom 
the pretent city, which was built by the kiog reigning in 1796f 
adjacent to the Paiadautt, while ,the dd city stood at the june- 
tion of the Paheeh with the Khahaon. 

The King of Prom, moitioaed in the Universal History, 
(vi. 74.) seems, like the King of Tauau, to have been merely 
a Mranma chief, who had received the revenues of a province 
for his subsistence. Prom, called usually Prin by the Mnmmaiy 
and Peeaye by Mr Wood» in the map cf Asia, appears as Pec- 
aye. The piesent ctty, where the fourth in rank of the King's 
sons resided in 1795, is situated close on the Erawadi ; but the 
old capilal of this province wa* at mnw distance from liie river, 
and was called Xia&e in tlie vulgar, and Sshrekattara in the sa- 
cred language. Fiam what language the word Pram or Pnonie 
is derived I cannot say ; it niay» perhaps, be the mere produc- 
tion of some typographical error, tike the Pecaye of Mr Arrow, 
smidi ; and manv instances cKCur of European geographers ad- 
hering to such errors with great pertinacity. The word Prin, 
in some of the maps which X have, is written Fri, and in others 
Vn, to be pronounced Pyee or Py^, no doubt the same with 
the Peeaye of Mr Wood. 

To proceed south into the territory of the Talain, the Pasein 
of the Mranmas is the Persaiiii or Basseen of Euro]>eaikN, aiitl in 
1795 was tlie appanage of the King^s fifth sou. In this map U 
b represented to have then stood mudi nearer the sea* and the 
gveat channel of the Erawadi coming from Bangoun custonv- 
house, than it did, when the English had at the fdaoe a ftcfeory, 
in which ^Uite ihe auUiorities followed by Mr Arrowsmith re- 
present the vicinity. It must, indeed, be t)bserved, that in a 
oountry, where the houses consist of sticks^ bamboos and mats* 
the towns become almost as moveable as camps, and are very 
frequently changing. Yet the town of Pasein stilly no doubt, 
is much nearer the Anaukkiaun, or western branch of the Era- 
wadi, than to the Ala giaun, or middle branch, though Uie 
omtrary is represenLed in some of the native maps. In the one 
now under discussion, the total omissioa of the western branch 

deprives us of its authority. 

1 
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Sftmnendaun is probably the town no^' orntpied by the de- 
scendants of those who dwelt at the place caUed Koami, in the 
Unhrenal History, (p. 41.) ; but it probably does not occupy 
the same place; just as the Dala of this map, opposite to Ran* 
goun, is not the ancient town m tailed, which stooil on the 
Fanlain river, in our charts called Ciiina iiakkar ; but the go- 
vernor of the district, which in 17d5 was the appani^ of Mibia 
fahura, the fiiTourite queen^s mother, haying taken up his rea- 
denoe at Maindu, nearly oppoate to Rangoun, this place Is 
now usually called Dala. 

Ran^un, the present great en)|X)rjiini of the cmpirL', w as built 
by Alaun^bhura, the fii'st prince of the reigumg dynasty, after 
his conquest of Pegu. It is most conveniently situated in a 
▼eiy healthy and fertile country, near the former town of Ta- 
goun, the Dogon or Dagon of the Universal History, (p. 41. 
46.) lon^ celebrated for a threat temple of Gautama, which 
staiuN on an eminence alKuii two m lies from the town. 

The Strian of the Universal History (p. 45.) is tlie Sanlieen 
of thb map. The ancient city of Pegu, as it is called in the 
Universal History, (p. 48.) is the Pago of the vulgar dialect of 
the Mranmas, while in their sacred language it is called Han- 
sawati. • Why Mr Arrnwsmith has placed it so iar lium Ran- 
^)un (50 G. miles in a duect luie) 1 cannot say, as all authori- 
ties agree in placing it but a little northward of east from thence^ 
and at the distance of either one or two days jounny* In (act, 
I went to it fhim Rangoun with two floods, and I redton that 
neither lasted ahove four hours, which at five miles an hour 
would only *rive a Uital disLance of 40 G. miles, and as the ri- 
ver winds exceetlingly, and pnxeeds first nearly ea&t, and then 
nearly north, 1 doubt much of the direct distance exceeding SO 
or 90 miles, which is usually gone by water in 94 hours or two 
tides, and no doubt may be easily travelled in one day by kuid. 
It must be observed, that, although the tide rises strong for some 
way a!x>ve Fago, the river pa-^slng this city is a mere anasto- 
mosing brancli of tlic Pauniaun or Zittauu, connecting that with 
the firawadi, but having little depth of water ; and that most of 
what is said of this river in the Universal History (p. 40.), Is on* 
ly applicable to the Salusen, which, rising on the west side of 

vol.. v. xo. i). JLLV P 
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YuiiMaii, passes the borders of Jangdrtia' (8seBnift^)-, and then 
enters the kingdom of Pago; but it neither pai^s near tbecA* 
pital cky^ oor dock it hH into Uie ^ bdow it * ilrtpsaM 

Tlte Zayttm df the Uiymml a0tDi7<(p. 4O.Vfiim^lrhMe 
CoDti f»it txi seain tke year 14d0» ia fnhMy 'ihe ^Ztttsufr df 

this map^ a city mt thie estuary of the^ Pimnlaiinj 6alM often, as 
in this map^ tine iwi^ of ZittauD) frdm the city on ita. bBBk% 
we mcj^ consider as about 10 O. miks direct distnioe'jHHa 
ffXNU Pago. Althougfai as I have said, this ktter city ataodaxufc 
the eait sideuf a 'tmall hraneb io£ the same'iiveBy'lha' tuo 
branches, towards the south, again communicate by a channel, 
which is in general dry, but wliich/ during the periodical rmns, 
becomes navigable. Boats can at all tmies pass up fjrom the 
sea to i^ttntn ; bat it is My m flooda^ that • they - eaii <*piDoaed 
thenoe t^lhianii; ' ' ' 

In the Umverulr Ifisfory (1- c.), it is au p p oo ed that Zayton ia 
the bauie with Satan or Zatan, to which the Siammese advanced 
in the year 15S3, and this may be the case ; but Satao may as 
well be the Satoun of this map^ a town, accordii^ to this.' au« 
thority, pkced two days jouim^ ca8t^ftolB jfitoiia^'oa a*niatt 
diantid <afled the TaiiiMeb or l^ninwaiii. - Lower /down «n 
this channel, which sieems td ent^ ^ sea at die mouth of what 
Europeans call Martalmn Bay, this map plciccs a celebrated 
temple calied Zaingiittk, tlu-ee days journey itom Satoun. 

Prom Zaingiaik to Mouttaaoa, or, as -lie' 
(Universal' IfirtoTy p. 48.)| are in thb map two days joamegr^ 
the eity standing^ a eMinderBlile way up the MiMen Siver, and 
not on the side of the bay, as represented in our maps. No 
doubt the worst of our sea charts are in general preferable to 
the map here jpubhsfaed ; but, owing to the extraoidinary vio> 
lenoe of the ttdesy and to the dAngier*of being m iw emb^ed^ 
European veMsb have veiy icMdm Vinled'dria importait ]^ao^ 
and I suspect that it is really situated a considerable way up the 
river, while tht customhouse at the mouth of this is what has 
been laid down in Our maps^ being the place frequented by sei^ 
ikring viatoim The distance gfven io this map Ihmi Bmigwm 
lo Mottttamaisiiolem thanimiedayt jomn^, vdMii in pi«^ 
portkm to the other dirtamwi in the map, wooU give a dbwfc 
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distance of 158 G. milt's, 
circuitous, as it first pnK'it 
south to Zaingiaik, and fli 
to Mouttama, while, owing 
day'^s journey may here be 
north from Ava. In the p. 
gives twelve days'* journey I 
distance in the map of Asia 
journey. Even at this rate 
from ^Rangoun. I am, the 
TOT has here crept into Am 
Martaban only 80 G. miles 
The city called Jc, is no 
tuated on the island, at the 
Arrowsmith'^s map of Asia 
cannot account. In many 
Island, probably from the 
for the bay was chiefly freqi 
The Mranma name of the 
dependency on the govern n 
the district is not situated c 
considerably farther south, 
the island by the compiler, 
rection. 

The detail of the countr 
this map is not great, and 
settles is the situation of Ji 
note in this territory. It is 
Taunu, and five and a half : 
fore mentioned, the latter tc 
former, and this latter dist£ 
for, aithough Mouttama is ] 
placed in the map of Asia, 
it^ distance from Taunu. 
Mouttama to stand right in 
Junzala?ii in about 17° SCX 
Greenwich, considerably wi 
iiig to the map of Asia, in 
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Maeprffin, or river oi' Siam, is brought tt>o tlir to the we^L, 
thus encroaching considerably on the terntory ui ihe Mrelap 
Shan. 



A«T. XVI. — Observaikm.y on the Natural HisU)ry and Struc- 
ture of' ihe Frotem Angumus. By Proi'. Configliacki 
and Dr RoscoNi. (Cootinued from Vol. IV. p. 406-.) 

Having, in the former oommimicatioii, detuled the lead. 

inj^ circumstances in the natural history oi tlie riuttiis, I pro- 
ceed now to exhibit a sketcii of the anatinuy of this mumaiy 
more particularly of its circulating and respiratory oigana, 

1. OftkeSkdeion. 

The authors commenoe their anatomical description of the 

1* role us, by treating first of the skeleton. Thu ])ieces which 
compose it, tliey observe, differ not only as to tbrrn, but also iti 
Ngivd to flexibility and hardness. Some parts are membranoui^ 
ochers cartiUigiiiousy others between cartikige and bone, and 
others are entirely osseous. With rt sjx^ct to natural hsrrtnasiii^ 
the inferior maxilla, and the arches which support the gills and 
iorm the branchuil a|^>erliirt s, couk lirst; next, the vertebrae ; 
then the cranium ; al'terwards, tiie lour extrenuUes ; and hnai- 
ly, the pelvis and scapula, and the two pieces which concur 
with the latter to form the artieulation of the ihoulder. Tlie 
rigidity of the bones will doubtless enerease with age; but the 
authors cannot pronounce on the actual age of any of the ani- 
mals thc'v dissected, nor assort with ((uifidence if they had ar- 
rived at their greatest size. In several, however, the organs of 
generation were perfecdy developed ; and one that was diBsert 
ed, and which had been previously kept alive, in' thdr poweB 
non, for ten months, did not appear to have increased an aton 
in size; nor were the Lkhics thlltrciii, in iinv inspect, from those 
of other protei. In general, however, they regard the bones 
of the proteus as more tender than those of the aquatic saliu 
mander. 

In the eroMMm of these animals there is no temporal fossa^ 
nor zygomatic process, nor orbit to be seen; and the bones 
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themaelves are so thin that the entire masB of brain u aoine- 
times visfale through them. The temporal bones send pro- 
cesses ftirward, whidi ardculate with the lower jaw. The two 

Jroniul boiu s are long, and lie nearly in the same plane with 
the mfra maxillary ; but the cranium is a little depressed, in 
that part formed by the parkUU bones. Both jaws are f^r« 
nsbed with teeth, which are amnged in a beautifully sjnn. 
metrical oider along thar respective bofden. « These teeth 
have a corneal figure. In the upper jaw, th«r number is 
about 60; in the lower jaw there are 70, disposed in two 
TOWS parallel to one another. The lower jaw is horizon la), 
and has no ascending process where it articulates with the 
tsmponJ bone. 

The as hyoideB in the proteus is diort : its anterior branches 
extend backwards and outwards, and then bending upwards, 
pnxxtHl to be attac lied by a large tendon to the sides of the 
cranium, behind the articulation of the lower jaw The small 
arehes which sustain the gills are three on each side; the 
fat, or exterior onei is the largest; it is connected anteriorly 
«ilfa the posterior extreinity of the oe hyoides, hj the inter- 
medimn of a little bone: the second, or middle arch, is also 
lumished an intermediate Ikmic, which is attaihecl to the 
intermediate bone of the first arch: the third, or interior 
arch, has no inleraiediate bone, but is connected directlj with 
the second by means of a cartilage. The rdatiire rise and 
pestion of all these parts may be seen in Plate VI. Fig. 1, where 
the bones of the head, viewed from below, are represented 
eight times greater than natural. 

From die occiput to the extreme point of the tail there 
are 10 Tertdbrsp, all of which, except the last, have an osseous 
atmctora. Of these, 9 belong to the neck and back, d to 
tl» saonun, and INT to the tail The first vertebra, or allao, 



* In Uie PUUes, Uie aiiiiiial is exhibited in a reversed potKiUon, but in the 
UH nka l deaaipHons, ii supposed to be placed on his four feet ; hence the tenns 

anterior, or forward, look toward-i the head ; posterior, or liackward, toward* the 
t.\iJ ; ■^tipcrinr, or upward, to the hack; and inferinr, or downward, towards the 
fvcllv of the -inimal- The terms interior and exterior arc used to denote relative 
ncarncv; to, or «iistancc, from the median hne ; and those of internal and external 
JPidtst Jiinply to the iiuode or ouUide of the animaL 
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hoa a peculiar form, }x>sse^ng a denuiorm process and articii- 
ifldng mtrfaoes^'dii which the ctondyks of the occiput rest. Ail 
the oCh6n corat of ••bbijr» eoWMoled in ihe taiddle like «n 
hcnir-gktt) 811^4 except UrnvrAn the extremity of tiM Ciil^ eaeh 
vertebra is fumislicd with four ai tkidaiing apopk^M, or pro- 
c€^«es, two anterior, and two posterior. The two anterior pro- 
cesses of each vertebra arc oarered by ibe poiteffior ones oi tile 
wtebm abdfve k; ilaCiiO'peeterkir ixm'txtnxy k tarn, the 
interior pro cc at cs of the wiebni bcbw: ao that* w«red finoni 
•bove^ the veitelirae seem to be placed in the manner <if tilea. 
» Beside these processes, all the vertebra?, except the atlas 
and some of the m/^^Zo/, iiave twi* iramvcrse prtx cNso^, which 
vary a little in form in different [lartH of the spines In the third 
veMebi% thMe prooeaaeay whkk in the bone abowe were entire, 
fiefMuate into two portions of unequal length, and the ahorter 
portion Sfl attached the rudiment of a rib. The ane structure 
is continued downward to (lie niiuh vertelira, where this parti- 
tion of tile process ceases. Jielow tJ)e ninth vertebra, these trans- 
verM processes are £brtne<l of two thuv)amin«e united together, 
and stand out from the bod^ oC the bon^ 4tko thfr twfledged 
wiuga of a yow^i bird. GnMluaUy thaaa laanne ditnaaiali and 
disappear, ; 80 that dbont the third or fourth eandal verldm 
they exhibit only a hinijik spine; and this spine, continually be* 
coming suiaiJer, vanishes aiso about the tenth caudal vertebra. 
In addition to these tmnsverad piuoaeasay the vertebrie of these 
animals have ako their #jp(nou < ptmw>ea» whioh iqpnng ftian the 
extreme posterior and superior border of each vertebnL Beade 
having the dorsal spinous processes, the caudal vertebra; are fur- 
mshed u iili two oiher spinous proce»se> on iheopjxwite surface of 
the bone, and which^ from the'ur positioo» may be named veniraL 
These spring- firam the mots of thc-tranayena prooasaea on aacfa 
.Bid^ and pcoceeding in a panUel ooaracy Teiy aoon*umte» a^d 
form a canal, through whkh the Ucxidveasds, that are.distrt- 
buted to the tail, arc continued. By the gradual diuiinuUun of 
the process, this canal is lost belore jreaohing the extremity of 
the tail 

So much for the bones of the cranium and ^de. Of the ske- 
leton there still remain the bones of the four extremities* the 
|ielvis» and the shoulder. But it would be tiscaome and uselcBS^ 
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My the aiuboTBy to^ve^mnuto dieiiioii6tratioa& cii tbcsc; their 
^gtm^mac^md^foMtm^^m thm natural auw in 

Bteiri. flr b JiKliiflh.altottlie Ixnea^ pnmiMly dMcribed 

The aiilhors having prevuMisly remarked • dm t the bones of 
tfa» firoteiis are ksA rigid than those of the aquatic salamander, 
foeecd ii6«i to^oiot out a few^diffinvnoettol ^wm in the skeie- 

4Rit\«M^ pphili ^tikmrniunty* IMor .00 «k)ier -iiMpeetioii. 

Thoiy the transverse proeesses oT the vertebne in the two ani- 
mals differ in relative si/e ami tonn, as do also tlie cosluia- or 
>iiyetg ihat iiphng (rom them. • In tiie salatuatider, the cartilages 
«£ti|ajiMMildep«fe4flige miif^ |» extend over the bfeMt,r and 
fadpmiiAm oCet of a stemom: in the {miteiM» <€n tke ooik 
My^tkejidonot toueli. A<^in, the pelvis, in the protens, is 
attached by one extrennltv to the transverse processes oi ihc 
thirty-first vertebra, and with the other end contribute?', with 
tl)c OS pubisy lo form the eolykid^ eavity : in the aalamandcr, 
A»iksm k not wnmediiteiy attaehed to tbeepoie, ta4MAj% 
the intonwd GiBBiiog^t fittle bone : wad henoe^ ni theee reptiles^ 
^the>eUe pelvia is moveabler In the salamander again, there 
aru onlv two vertebrft? which form the sacnnit; in the proteus 
there are three. Other di^erences might be noted in tlie bones 
«r the tail and pai«; but net to into fiorther details of this 
*«Bilr t^anthon |a«fer gifmg the leenlts of dieir olnervations 
m tefespeedfe loeomotive'powers nf these animals. 

ilni Mmrvn-ntH of fhe Proteus in \V(Ucr andimlMnd^ 
* amf>ar€d^zMi those ^wr d^mmU, 

' WbDemr'shall attend to die pnrticnhyr structnre of the tcf- 
*%4m»in the proteus, and their reciprocal connection, will easily 
'perceive that the lateral iiiovcments of the head towards the 
trunk, and the lateral bendings of tlie trunk itself, will be some 
what hmited in its superior part> where the articular apophyses 
^im tWD-plaies.iilcKned and coRveiging ni one and the same 
fae: but.ab these p roc ess es gradually diminish in ase, the ca- 
patity of moving laterally will l3e greater as we descend, and 
greatest of all wlien it reaches towards the eighth caudal vcrt4v 
Iva, sinee there the processes entirely disappear. In the saU- 
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nuuuler, the lateral movements of the trunk will be slill more 
limited than in the proteiu, by reason tiial die ridgey horned 
by the canal of the sfnoal cotd, will impede the free motion of 
the articular prooesBes on one another. We have obeerred at*- 
tentively, continue the authors, and compared the movements 
mid mode of progression ot the pioteus, and uf the salamander 
and its larva, both in water and out of it; and have had the 
satisiactioa of seeing that these movements^ as well in swimming 
aa in walkings correspond with the consequeneee prmomly de- 
duced from a simple ejcamination of the akelelim. A few i£ 
these observations they then proceed to rdate. 

The prutei which, with tliis view, they submitted to observa- 
tion, iiad already lived many months in earthen vet>8eU, the 
bottoms of which were flat and of the figure of a pandlek^gram. 
To these veasds were adapted lids formed of many pieces; hut 
so fitted Uxgether that the light was unable to penetiate, and 
the animals consequently lived always in complete darkness. 
Wlien it became necessary to change the water, a portion of 
the lid was removed, and then the animal, by moving to the 
opposite side of the vessel, was able to continue in obecuri^. 

It has been already observed, that the proteusi in onUmoy 
dreumstanoes, remains as if immoveable at the bottom of the 
vessel ; but at once i)egins to move with more or less raj)iditv 
as the light is let in u}K)n him. Of this faci, tin authors availed 
themselves in their observations on tlie movemeuu> of these ani- 
ouds. Having first discovered in what part of the vessel the 
animal repoeed, the piece of Ud above him was gently raised, to 
as to expose him to light. As soon as he fdt its influenoe, he 
instantly began to move and withdraw himself to that part of 
the vt'.>sel uliich was still dark. In making this movement, 
however, he did not always employ the same kind of motion. 
Sometimes he drew up the lower part of the trunk and the tail, 
or rather gathered himself up in the manner of a serpent In 
doing this, he made use only of the muscles of the spine, and 
not of thost ot Uie hind iimb^, wliich, during this action, re- 
mained quite at ease, and followed the trunk as if they had been 
paralytic When the body was thus gathered up, and formed 
into a serpentine hne, the animal thrust the hind hmbs lo the 
bottom of the vessel ; then stretching forward the whole truQk> 
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he began, at the sauic time, to move, one after anotlicr, tiie ^or€^. 
limbs ; so that, making use of the hind limbs as serpents use the 
irentral aoalesy and cmpioyiiig the foKe4iiiibs to sosUdn the head 
and cheat, the animal proceeded slowly along, crawHog in part, 
and in part moving like a biped animal. 

Sometimes, again, the pruieu^ s(>iio;ht lo a\oi(l the light by 
making use only oi thehmbn, keeping then tlie body and tail in 
a fight hae^ and moving the limbs alternately as quadrupeds do 
what they move by steps. At other times» he moved in « way 
both sbgular and amusing; for gliding along so as to graie the 
bottom of the vessel, and f^upporting himself on the fore-limhs, 
he kept tlie hind ones applied to the sides of the trunk ; .so that 
the body, from the shoulders backward, was entirely suspended 
and gliding ; and from the shoulders forward, was sustained on 
the fofeJimbs} which moved alteraatelyy and with much quick** 
meMf along the bottom of the vessel. This mode of progresnon 
was a mixture of the gliding of fishes and the walking of biped 
animals. A fourth mode in which the animal bought tM.ajH.- 
trom tlie light was by suddenly betaking hnnself to swimming. 
This always occurred when the whole vestal was at once un- 
caovcmL At the same time^ he i^ided rapidly over the aides of 
the vessel, and made attempts to escape out of the water, m or* 
der to withdraw himself from the light, which so greatly flis- 
tresscd hini. Whilst the proteus thus glides along the sides of 
the vessel, his motions resemble those of tlie lumpireyi and, like 
that fish, he drops to the bottom as soon as be ceases to move. 
The lamprey, however, aids hb motions by the incurvations of 
the trunk, while the proteus glides along chiefly by the use of 
the tail, which moves to either side witli f^nat tanluv ^md 
quickness, exactly as occurs to fishes. This ditierence arises 
firam the spine of the lamprey being wholly cartilaginous, and 
thciefiiie equally flexible in every part; but in the proteus, the 
apioe is entirely osseous, and incapable of any ooomderalile dew 
^ree of flexion, except towards the tail. 

Beside the rcsemblauee abo\ e noticed in the motions of the 
lamprey and proteus, it is observed thai the latter animal, when 
he swima, makes no use of the feet, either to start him in the 
£nt movement, nor afterwards to sustain his equilibrium. His 
limbs contJiiue applied always to the sides of the trunk, and may 
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be oompared to the ibiir oars of a boat, fioauiig freely m the 
water, but attached by leatiiern loops to the sides: if in this 
ftate the boat be wged fimrard by the winds, thenars are soon 
fo^badiby tb^mter aiid laki 'akNi^^ From 
not making me of their limbe in'thm g^ding through the water, 
it flometimes happens, that these animals, in the act of changing 
their direction, roll over, and aftii Nvards ri^rht themselves, as 
soon as they base got on their new course. Xhejuune thing 
occurs to lampie]^ vhkh, in- Riding along^ aometimee nU tncrz 
and when Ihq^ deaoend to the bottonit ^ the^ wish to imaiii at 
9Btty> and pMenre a reeliliiiear position, they are ooostruned to 
attach themselves to some solid substance, by makinjo^ use of their 
mouth, which adheres on the principle of suction, else, having 
neither feet nor fina to aaaintain themselves straight» they are 
obliged to he . down CO thdreidefl. Theee £wts mmdi to abew 
that the principal iiie of the fins in iiahes^ ie to mttntam the 
bod^r m eq^dUbria, as the learned M. Cuvier has obsnred. 
' With respect to the movements of the adult salamitmier in 
water, as compared witii those of the proteus^ the authors ob- 
eerve that he is less a^e. This may arise from various causcft, 
but prindpallj fim the fetm of the tail, which ia not* tsnAy of 
kw rise, but is less adapted ftr swimniing. The lanrv also of 
the salamander are less agile than the proteus, but in that state 
they swim with more facility than afterwards. This probably 
arises from the tail in the kurva state being proportionally larger, 
and also ftom the larv* po sscsMn g a lower epeciSc grairitj than 
the adnh anonal, eseept when the< latter has recently emerged 
fiuni his winter torpor. That the harrse have a lower specific 
j^avity than the adult salamanders, is inferred liom the fact 
that they arc able to sustain themselves in water, at whatever 
height they please, only by moving, from time to time, in-a slight 
degree^ their daws and tail It is beautiftil to see'tbem oontmue 
thus suspended, and as if balanced* onithcip four linbs in the 
water, like a bird lihrating in the air : and afterwards, by strik- 
inf^ ilu water behind thcni, and by a niiglit movement of the 
tail, transfer themselvei^ from one place to another. 

The •authors sttlgoiB a few remarkson th»«ioveaientsof these 
«eTeral animab on land. Sabsnanders move fromplaoeto place 
only by a simple motion of the limbs. * They have neither the 
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ventral acidc% nor the kog ribs of the seipent, whkh are ooii»- 
iknd to aerve as oigAnB of iooomockm. Their trunk standa 
tuppoited on the ibur limliB, and does not touch the ground but 

occasionally, and then only when they move by steps ; so that 
ihcv move on laiul >viili the crait common to all quaiii u|)€<ls. As 
the iarva approaches the p>enod ot transformation, his move- 
mentg reaemhie thoae of the adult aalamander; but when joung^ 
tte fimha are so «lender and weak, as to be unable to sustttn the 
trank. At a later peiM, when taken out of the water, He u 
iJ)le tt) mov L a little to the right and left with the anterior |>art 
ol the body ; but with the posterior part, he remains as \£ fixed 
to the surface on which he stands. 

Not dMomiW to the krw above mentioned are the profeei, 
with icgald to the capacity of progremm out of water. They 
possess not the incurvations of the tnmk, by which they would 
be enabled to crawl ; nor do their four liiiib^ serve them for 
aeepuig, nor £ot mo .ng like quadrupeds. If they bend to the 
li^ or left, the entire body forms but a single curve ; and on 
neno^ a 8trai|^t hn^ the body is found always in the same 
piMe. It is true, that, sometimeB by pusliing with the hind- 
Brabs forcibly against the ground, and stretching forward the 
trimk, they are able to move a Utile in advance ; but this is done 
with the greatest difficulty, from the circumstance that their 
bod^ bebg sneaved with a visdd mucus, adheres lo the surface 
4Mwludi they attempt to move. 

It thus appears, that, in water, the proteus has the angular 
and surprising faculty of moving himself in the manner of (qua- 
drupeds, of serpents and of fishes ; and that he adopts now one 
tiid of movement and now ancdier, according as his necessities 
nge Urn to move with greater or less rapidity. His whole 
tfiiMtitte seems to destine him to five continuaUy in water, and 
unfits him for the life of a land animal ; but the aquatic sala- 
ihandei has limbs sufficiently strong to move on land ; and the 
autfaors have been assured by men who are employed in fishing 
ii Ae stnsams they inhabit, that at ccrtam seasons they go on 
ML 

We find no particular account of the muscular system, but 

th^ autliort) proceed next to treat. 
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S, Of the Organs of DigeHion* 

The ion^iie of die Proteus through )t> ^reaLcr |>ari, i> f1v >lij, 
and is free both at its apex aud on its edges ; it ia supported, as 
umal, by the 06 hjoideB. The pauage from the fauces to the 
fltomocb is very diort ; nor is it easy to fix the plaoe where the 
oesophagus tenmnatet. The sUmaeh prooeeds in a strait line» 
IS only a little larger than the intestines; and, on a first view, 
a))]X"ars like a jX)rtioii of them. The mem!)rane that cover s the 
fauce% 18 continued into the stomaidi and intestines^ forming 
various ruga or longitudinal plaits, more than six or seven in 
number. These plaits begin where the cesophagus commen- 
ces ; they gradually disappear towards the middle of the stoma<^, 
and l)ccome again conspicuous as they approach the pylorus, 
where they are more raised than in any other ]iart of the canal. 

The intestines arc enveloped in a duplicature of peritonKura, 
which is oootinued through their whole length. They are 
ibrmed of very fine and transparent tunics^ and make several 
convolutions in their course. Their size is nearly uniform 
throughout, la protei recently taken in summer, they always 
contained foeces; but in winter, neither the stomach nor intes- 
tines contained any remnants of food. , The internal (Mgans of 
gieneration in the male and female, as well as the kidneys, open 
into the intestines, near the anus. 

The Uver begins and terminates in a point ; it is so l<>ng, that 
it extends through two-thirds of the abdomen. In ii> left nmr- 
gin there are some fissures ; and ui one deeper than the rest the 
gall-bladder is lodged. The cobur of this viscus is reddish, ap* 
proaching to that of rust of iron ; and its surface is every where 
speckled with small blackish spots. Its figure is convex below, 
and concave alwvc inwards the sj)Hie. 

The apkcn is a hnger's breadth in length, and is placed by 
the side of the stomach, to which it is attached by vosa brevia 
and a doubling of the peritoneum. 

The pancreas is only half the length of the spleen ; and is 
attached to that portion of the alimentary canal which is imme- 
diatciy Ik low the stomach, and called duoiU num. 

On the whole, the organs of digestion, as well pnniary as se- 
condary, mudi resemble those of the aquatic salamander. In 
these last, however, the stomach is somewhat curved, and placed 
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a iiolt; Iransverisely ; and the intestiiies are evidently divisible 
into large and smally and are, moreover, liimtshed with fatty 
appendages. A gmral idea of the relative size and podtian 
of these several visoera, is exhibited in Plate VII. Fig. 1. 

4. Of ceHam Opinions of MM, Si^nibers amd (humer^ re* 
gofdhig the length and figure of the Alimentary Canal, 

Before quitting these ofgans, it is proper to no^ a difference 
of opinion between MM. Scfarcibers and Cuviery with respeet 
to the length and figure of the afimentary canal. Thefbrmer 

exhibits figures, from wliich we learn that tlu- ititcstines, before 
they open externally, make several convolutions j die iaiter, on 
the contrary, affirms, that the alimentary canal proceeds almost 
m a straight line from the mouth to the anus. A simple state- 
ment of the appearances exhibited by the several protei examin- 
ed by the authors, and their observations thereon, will account 
iur iliiii disparity oi opinion, and explain its causi-. 

The three first protei they dissected, had been preserved 
about seven months in ardent sjnritSy (brandy,) and in all the 
three the intestines were convoluled. They then killed and 
mjected a living proteus, and immediately afterwards opened the 
abdomen, and found the intestines, as in the former examples, to 
}«is>c'*»s a convoluted form. The folluwuig suiuiiier ihey re- 
ceived eight other protei, five of which had died on the journey, 
and were put into spiiits, and the three others arrived in a vefy 
fively ocNidition. They proceeded at once to anatomise the five 
dead ones ; and found in all of them the intestinal canal almost 
btraii, as described by Ciivier. Perplexed by these opposite 
appearances, they loruieti several conjectures as to their cause ; 
hut these afforded little satisfiu^tion to the mind, when, in the 
midst of their doubts, accident at length enabled them to dis- 
cover the truth. In the succeeding autumn, they obtmned a 
fiiesh supply of living protei, ^milar in all respects to those 
which bad aniveil in May. One of iliL-vt \wis killeil and inject- 
ed^ and afterwards, on opennig the abdomen, the intestines ap> 
peaved convoluted, and similar in length to those of tlie protei 
fbrtt examitted. These facts bang observed and recorded, the 
anmal put into spuits for a second examination at a future 
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perioii. In nx or seven days, be was taken out ol' the spirit»i to 
ezaaine the injected'TfMdL; ^ea tasting tbctr eyes on the ints* 
imdBf thettuthen obtemd^ iiMwidiimt4Miffpriie,thai^tlie<liDi» 
tary canal, wbich, a&w <li3Fa*bcfeMv -Mivolaleclf acA and 

transparent, had now become not only opakc, but so much short- 
ened, that had tlicy wished lo ili >c i il>e it, they might have said 
isk tlie Jan (> i] age of Cuvier, quil alloit presque en ligiie droiU 
dumboiad fuuireJ^ Tim thooi^ at iint it excited surfirisey 
bmi^t endi.it much' wtiifartiDii, naoe it mw eaajr tO'COHipfe* 
hend, that the dhoflening of lhe« alimeiitary canal was owing to 
the animal havinfir been plated in ardent spirits, while the intes- 
tines yet retained tlieir irritability* Of this opinion they alter- 
warda obtained prac^i in various- ways ; and, in particuUvi hth 
vingf on one- oocami, opened* the' abdoitaeo^ a^ -living pieteiiB 
ior another purpote^ Ih^ obaemd tlie iateftineB l»'lie al liral 
convoluted and transparent; but tmder exposure to the air, 
these organs gradually contracted to such a degree, that, at last, 
under the eye, they became knotty and opake, and continued to 
wrinkle and shorten mooe and more ; bo that, afler the death o# 
the ammai, (which ooeuRed in-afaont htU* anr* faMr,) they mse 
brought nearly- te a itnit Ime. Insttad'of flpirka, the amMl, 
in this its dissected state, was placed in water. On visiting it the 
next day, ilie alimentary canal ^as fnimd so niiich relaxed, as 
to liave recovered its ibrmcr kngth ; and when the animal now 
destitute of irritability^ wis pbned m apirilii ilauiteitinei naia*^ 
tained their convoluted fonti, 4ttid did not viably diorten afteiw 
warda but a very few Knee. ¥ram ^lese and other fints, die 
authors infer with confidence, that the alimentary canal ot' tlie 
proteus is always naturally convoluted; and that when it is 
aeen to proceed in a strait lin% it has snfoed oontraction from 
the aetion of avdent spvits* or soine other t^geat upon i^ while 
fltiU possessed of irritahilily. 

Experiments similar to the foregoing were tried on the Intes- 
tines of the salamander and IVog. These animals resist death 
longer than the proteus, and may be considered to possess great* 
er irritability ; but in them the contraction o^ the intestines was 
not observed to equal, in any degree, that of the pioteus^ ari* 
sii^, probably, from some dilfinenoe of structure. These obseiv 

f 
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vatiansy mj Uie autbon, not x>iily illustrate certain facts regaidf 
mg the prataity bat nurf vpoiagm iat those lewind vnim^ 
whiiy tett'liot'hBvinif had the op p o rtu n thy dfanedng tb» 
■■mwl fitoi mently dead, hare deviated, in thdr anatontod 
daiciiptions, same little £rom the truth. 

5. Of UiC Orgaris of Circulation. 

The heart of the pfoteuB ia lodged m that tiiangidar spiee 
idttchktettedbjtfaebniMhBalaRliM ItantnaliHttaiidMiMiy 
be aeen in Plate VII. Fig: 1. Its structure b simple, consisting, 

like that of the fro<T, of one auricle and one ventricle, in figure, 
aiso^ it resembies the heart of the frog, but ia somewhat smaller 
n prapordon. Its auricle is placed fiMnvaid, and over the wi» 
tride ; ia ahg^itlj toothed on itsinai^g^ ; and to tb» ejeaeema 
at iai^e aa fhe ventride itself 

From the base of tlie heart on the right side, sprino;s a very 
&hoit canal, whicli proceeds strai2;lit forward ; but {'ore it gets 
b^pood the auricle, by which it is covered^ it expands into a 
faolboitfl^Dnn. Thia diM canal, the only one that goes out froni 
the hearty ii cl a soft ttroin texttae^ flinuhirta that of the 
itielf. The bulbous part, on the contrary, p oo B ewca great 
strengtli, and is opake and tendinous. Hence it is, that whe- 
ther it be empty or full of blood, it exhibits always a whitish 
pearly oolour, different entirely from the other parts of the irea* 
tAbf which, when full of blood, appear of a reddish or HMNit 
hue. 

From this bulb proceed two large arteries, which, almost imme- 
diately on quitting it, se])araLe from each other, and are direct- 
ed, on mther side, towards the branchial aiches. These two ac^ 
teries^ far gveater deaincHi mA msmaaM» of dem^ption, am 
cdled dw tmo primary tnuiks; but the autfaofa irill apeak 
coly cf ooe^ ncfe ivhat ia said of one will apply equaUy to the 

The primary trunk, then, of the right side, very soon after quit- 
ta^ its fellow, gives off a branch which runs under the first arch 
ifapoiigli its whole length, where it aenda off two arteriesi one to 
thefiiat gill, and theother tothemnadeeof theoehyoides; af- 
terwards, abandoning the arch, and turning upward and inward, 
it goes to the roof of the occiput. This Jini branch fix>m tlie 
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primary trunk, beside its office of convLvinj^ blood to the gUls^ 
corresponds, in other rcs|)ects, to tlie commou carotid* 

The other or second branch of the prinuuy trunks b condiiet- 
ed benesth the seoond or middle ardi ; and having raadied the 
place where the third arch joins with the seoond, it aends off an 
artery which i uiis along the niaigin ol the third arch, and goes 
to form the third giil. Tlie main portion of this becund branch 
then proceeds along the middle arch ; and a little before reach- 
ing its posterior extremity, sends another artery for the {vmit^ 
lion of the middle gill. After this, turning upward and inward^ 
it goes for a short way towards the occiput ; and getting near 
the second vertebra, it bends backward ami downward by the 
side of the spine ; towards the fourth vertebra, it meets, under 
the spine, with its fellow from the opposite nde, and both then 
uniting, form together the aorta deseendens^ which is oootinued 
towards the tatl. It is not necessary to foUow the aorta tbnm^ 
all the branches it gives off in its descent We must not, how- 
ever, oiuii to iik iition, that this second or chief branch of the 
primary trunk, before it bends backward and downward, 
sends off three branches, and makes also an anastomosis with 
the common carotid. Of the three branches, the font is sent 
to the air4))adder, and to the ovaries in the fonude, and tesdde 
in the male. The second is distribuLed to the parts alx)iit ilie 
temple ; and the third is the vertebral artery, which, after giving 
ufi' some twigs to the occiput, enters the canal of the vertebre, 
and descends towards the taiL This description of the ciicuku 
tng system, is accurately represented in Plate VII. F^. 3. 

Let us next foAow the course of the branchial arteries, destin- 
« (], ;us we have seen, to form the gills. Immediately on cjuiUmg 
the branchial arches, they are continued out of the head ; and 
scarcely have they gone out, than they divide into many 
branches, which, in their turn, subdivide into others, and these, 
again, into minute ramifications, m such a manner, that the three 
gills re5;emble three little plantules, rooted to the sides of the oc- 
ciput, and furnished with many minute lenflets. The reason 
why the structure of t!ie <rills is so similar to that of a iealj is, 
that the fine skin wliich lines the fauces, invests the arteries as 
they traverse the arches ; and, following them externally, dotbes 
thcin as they divide : but an tlu^y approach their last divisionis 
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there this skin, instead of surrounding them individually, as it 
had done m the larger branches, exjjands into a membrane, 
which comprises between its two surfaces all the ultimate ramih- 
catkiiiB into which each leMer branch has spread. A good idea 
of dug foliated structuie may be obtained, by inqiectii)^ JPig. 4. 
Plate VII., in which a portion of one of the l^ets is represented, 
and where the hlxid of the branchial artery, of a dark cx>iuur, is 
teai moving round the margin of the leaflet. In its course, it con- 
tinually passes off tnnsversely through tlie net-work of vessels 
that focms the expanded portion of the leaflet ; and» ioong in 
its progress its dark colour, and acquiring a florid hue, it is 
finally collected i'rom ih^ bcverai It^leib uilu llic braiiclual vein 
at the root of the gill *. 

Scarcely have these bnmchiai vein;s reached the mots of the 
giUs, t)ian they separate from their accompanying arteries, and 
enteraig between the extreme points of the arches, ptoceed su- 
perficially towards the top of the spine. The vein of the first 
fijill enters between the fir.si aiul middle arches, and soon after 
pours its blood into the /ir^tl brand) of the primary trunk, or 
that named Common Carotid. The two other veins on the 
eontnory, in re-entering the head,, pass between the middle and 
tiiiid arches : Afterwiods, they umte mto a sin§^e canal ; and 
thus reunited, they deliver their blood into the second branch 
of the primary trunk, a little bcibre tluU. vessel sends off its 
hnmcfa to the air-bladder and sexual organs. This distribu* 
cion of vessels conveying dark blood to the gills, and of those 
which carry badt florid bk)od from those organs, is repre^ 
sented in Fig. S., as above. Of the subsequent distribution of 

• 1 hi. ciuihoni remark, that the xtructure of Uiese leaflets of the gills is visi- 
ble only in dead yrutt i, especially in those which, from having been plated in 
spin ts, have lost thtu transparency. In the iivinjr animal, hi I e remaining in 
water, they can be seen but with the greatest difficulty ^ and tiien only when very 
turgid with blood. The reason i», that the membranous expansions, between 
whicii the ultimate ramificationa of the arteries and veins are oom|niaed, are so 
dCMdingly boe and tnntiwrent that an inexperienced eye ie unaUe to pereeive 
Unoi ) aod an obeenrer, in tndi drcumathncee, being unable to me a hi^ magni* 
fjing power, and aeeing only the vcMeb wbicli bound Ibe nuvgine of tho leaflets, . 
ham eunpoaed the gUb to be Ibnned father Ukea dleeeclrt tban entire leaf, or re« 
eMMMiagr eonawbatt the bom ofa etag. 
VOL. V. xo. 9* JVI.Y 18S1. 6 
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the blooci by the vcSvSeU given off from the ai)i t;i, it is unne(!eft- 
hary to say more ; but of the retuni a| ttuB biooti to the- heart 
by the veiiit» it is proper to take some nodoe. 

There aiethmprinoipalveiiuwhMhieo^ blood fima 
the ctifflsreiit paiis of the body to the hettrt; two e o rresp a n d faig 
to {he /ujiiilay^y and tlie third to the ascending I'cna cava. The 
two lormcr, after receiving tlie blood whicli returns Irom the 
head, pour at into the cava, where that is so ihlaied aa 
to ^aum a sort of mua Into the cove,, oko^ at difoeat parls^ 
ie poured all the blood tetumed fWim tihe truok. Thus two 
large veins which ascend the spine on each side of the aorta, 
and receive the blood oi the dorsal veins in their progre&s, 
enter the cava much below the middle of the trunk. The blood 
of the aiE^ilodder and orgBom of gmeiatioii is poured, bj a 
single v&iu into the cava about the middle of the kidney. The 
vein which collects the blood from the intestines, arises near the 
Itjnainatioii ot llie aliuit:iUarv c^anai ; and procet'diii^ betwctn the 
expanded portions of the jxinionwum that form the mesentery, 
gains the naghbourhood of the stomach : there its trunk, wh^ 
may be called the vena porjUt^ is spread entirely thmugh the 
concave surface of the fiver. After dioulating through that 
viscus, the blood is iigain collected into one vein, which, travers- 
ing the edge of the liver, pours its biood into the cava at the 
point where that vessel itself quits the Uver to continue its coucBe- 
' to the auricle. 

6. €(f the Orgmu of Respira^tm^ 

In the preceding chapter on the organs of circulation, the 
authors have described, with ail the accuracy they were able^ the 
course of the branchial arteries and v«ns to and from the gills, 
which might be conadered as including a description of the res- 
piratory oigaiis; hut B& the protvu.i un^u in u s, bisi ties being fiur- 
nished with gills, is provided also with two air-bladders, which^ 
from a iresemblance to the lungs of the aquatic salamander, have 
been regarded as two reel lungs» it is neosssavy lo give a more 
particular description of those two organs. 

In the bottom ot the fauces, and exactly in the middle of 
that ^pace which lies between the branchial apertures which 
aemmunicate with the gills of each side respectively* there is a 
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Kinail cieft or chink, the margins of which do iiot rise above the 
surface, nor possess a cartilaginous structure. This ver)' smali 
chink or glfittisy as it may be calkd, cflounuiueates with a Teiy 
AofH canal, which pvoceedt backwards above the heart, betweeq 
the pericardium and pharynx. This canal exteriorly, and on 
th«» s'ule next the heart, is furnished with two very fine nuisc u- 
iar expansions, the fibres of wliich spnnnring trom the mediaa 
ifaoe of the canal itaelf^ aie diqweed like the beaidof a pen, and 
dmcted back towards the brandiial aidies. The olBoe of thia 
very aubtileiiniaetilav mibatanoe is, doubtless, that of dikting the 
canai, and o]K'niiisr the glottis. Hie caiial ils*;lf, before getting 
Ix yond the heart, opens, by a semiiuiuu* aperture, which has car- 
ttlagiDfTus margins, into a large conical cavity, Plate VII. Fig. fL 
Fram this funneUhaped cavity, are continued two membranous 
canals, which, keeping the stomach between them, descend towarda 
the tail : but bctuit; reaching the lowt r-iliird ot the trunk, they 
beg^n to liilate, and by degreeu expand, so as to acquire the form 
of two small flasks ; the left descending a little lower than the 
rigia. These two canab are attached to the ^pinf , by duplica- 
tures of the peritoneum, in which, through their whole length, 
they are involved. The two little flasks or bladders have no 
cells nor partitions internally, but are perfectly smooth mem- 
branes. Were it possible to dilate the two canals to the size of 
the bladders in which they terminate, these oigans would then 
acquire very exactly the form of the lungs of the salamander. 
The two bladders are situated one on each aide of the abdomen ; 
that of tlie kit. side is represented in IMate \ II. Fig. I., and also 
the narrow canal leading to it. In protei that have been some 
time in spirits, the canals become entirely closed and quite imper- 
vkntslo air ; but in those recently dead, the bladders are easiljr 
dibled by air hbwn through the canals* 

The authors having observed, that, when a living frog or sala^ 
mander is laid on his back, the aljclumen then opened, and its 
walls fastened back, the lungs, during the struggles the ammal 
makes, sometimes dilate and oontmct for a certmu time, were 
dfiiiom of aacertainipg^ by a similar experiment, if the small 
pvlioii of «F which the proteus takes into the mouth found its 
way luto the two little bladders above described. A proteui. 
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was, therefore, fasteued on a U/aid, tlie abd(»iiiLn was o^kikiI, 
and its walls kept.asundcr by means of pins, in order to observe 
what would happen to the air-bladders. In a few miiiutea the 
animal began to take mr into the mouth, and afterwaids panted 
with a quicktiefls always increasing for a quarter of an hour; 
alier which hi^ pantings became weaker, and at the end ot hall* 
an hour he dietl While the proteus was thus agitated and- 
panting, the y watched attentively the two air-bladders, but did 
not see in them the smallest movement, which could indicate 
the entrance of air. They saw, however, that these Uaddera 
erradually contracted from the action of the external air; and at 
lengtli became corrugated to such a degree, as to j esi-uible iu 
figure two Heshy bodies, of tlie form and size of two grains 
of wheat. The air which entered the mouth escaped entirely 
by tlie branchial apertures, forming mostly minute bubbles^ 
which, for some time, remained attached to the edges of those 
apertures. 

7. O/ lh4; Orgtuis of Getieration. 

The authors regret, that, under this head, their observatkmi 

are hot Mj coiiij>lLie as they e<>ulcl have wished ; and that soDOe 
p)inls relating to it are still envelo[>ed in obscurity. 

Of the live protei dissected in the month of May, as before 
stated, there were two in whom die sexual oigans were so fully 
developed, that no doubt could remain of the one being a male, 
and the oilier a l"em;ile. Ill I he male, the testes were at Uii he d !t> the 
uir-hlatkler. To the eye ihey appeared to be a congeries of uitieil 
ininnte globules; but when examini^ under tlie microscope, 
their substance was nothing else dmn a mass of most minute 
veHselts disposed longitudinally, and extending in a serpeadue 
line iVoni one end of the testicle to the other. Towards the 
po^lrj ior jnirt of the ornaii, \\liere if had somewhat oi a pyri- 
torui hg\ire, these niinule vci^sels enlarged and separated u little 
from ec^h odier. Continuing the examination, they observed, 
towards the extremity of the alimentary canal, a circular rii^, 
evidently formed by the internal tunic of the intestine, from 
which pnjceediu many longitudinal tlirta(l>, wiiich t xleniled to 
the margin of ihe lunis : hut nothing was seen like a receptacle 
ibr senien, nor pienis, nor vasa drfereiUia, A vessel seamed to 
extend from the posterior part of the testicle, and open into the 
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uilestiiic ; but whether this be the excretory duct of the testicle 
could not be detennttied. From an observation of M. Schrci- 

l)er, the authors conjecture, thai the U-stis of" the proUii.s are 
subject to same remarkable clianges with ti»e uicrease of* yetirs, 
like those of the aquatic salamander, in whicli the testicle al Wvhi 
i« formed of one i«pherical body ; afterwards of two^ and suIkw. 
quentiy of three ; and not of two only, as M. Cuvier has stated. 
The position and form of this organ may be seen in Fi;^. 1. 
Plate VII. (^). 

The Oc 7 rui of the female arc situated under Ute kidneys, and by 
the side of the rectum. They are enveloped in perilonetim, and 
have connection both with the spine and air-bladder. In protci 
recently dead, and not yet put In spirits, the ovaries af pear au 

oblong mass of albumen, in which are suspenclLil a vast number 
of minute ova. The oviducts do not commence near the heart, 
as in frogs and salamanders, but lo\Mirds the anterior ihinl of 
the trunk. They descend by the side of the ^ine, along the 
exterior Ofiar^^lns of the kidneys ; and having reached the poste- 
rior extremity of the kidneys, they approximate and terminate 
into ihc iiitesiinc by a common aperture, a small distHnce IV^iii 
t})e anus. In the proteus dissected by M. Cuvier, he describes 
ies o^ndiictus tres-longs, et faisant beaucoup de festons^ coni- 
me ceux de la lalamandre but the authors have not met with 
mh appearances. In protei preserved in spirits^ the oviducts 
were always found straiij^bt ; and in those recently dead thev 
were much longer, hut did not form tho^e twistings aiiu wiiid- 
uigs which the ducts of the salamander uiake before they enter 
the tntestidte. See Plate VI. Fig. 3. 

8. Of die Oro-ans of Secretion. 
The kidneys of the proteus arc so long as to occujjv the 
lower half of the trunk. In structure, they much resemble tlioso 
of the aaiamander ; but in their anterior part are two curvatures 
or souses, in which the two «r-bladders are respectively lodged. 
The ureters arc much convoluted anlcriorK , but extend in a 
stnughi line towards the posierior half of the organs, wliere they 
gradually approach each other, and finally unite together at dieir 
termtnaticm by one common aperture in the intestine. It must 
tin be remarked, tliat, in the male j lotcus, as in the Falaman- 
der, the ureters commence high up on the spine, and descend 
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i^fterwards in a right line, till they reach the anterior point of 
tile kidneys, where thej make many twitting and punue a ter- 

]Mmtine course, till they iu ii\ c at the lower haiiOf those organs. 
In ihe females of these reptiles, on the contrary, the ureters are 
less convoluted, and do not cominence at any distance from the 
kidneys; whence, it is probable^ that from this diffiareooe df 
form, the ureters of the male may exercise some oth^ oiBoe be- 
sides that of conveying the urine. In Fig. 3. Plate VI., tlie 
kidney of a female may he seen. 

But though the kidneys and ureters in tlic protcus and 
sakmander bear so near a resemUanoe, the form of the uci- 
nary bladder in the two animals is quite difimnt In the 
salamander, this organ is short, and its fundus bifk). In 
ilic protons it is lon^-, and has a simple fundus j so that it 
reseuiblcs more an appendix ctjeci of the intestine, than an 
urinary bladder. It is aikttexed to the intestine in a point ' 
diametrically opposite to that into which the two ureters ace in* 
serted ; in oth^r words, it is inserted into the wAll of the intes- 
line thai looks downward, while the ureters terminate in llie wall 
that regards the spine. In the proteus, therefore, as in other 
reptiles of the same family (Batraciens,) the ureters do not ter- 
minate in the bladder, but discharge themselves directly into the 
intestine, at a point opposed to the bladder. This fact has led 
tnan}^, and amoncr others Townsoii and Sehreibers, to doubt if 
the organ naaned tlie iinnary-bladder, be, m trogs and salainaiv 
ders, a real reoeptacie for the secretion of the kidneys, or desUn. 
ed to some other office. Townaon, siijppcMUig the urine poured 
into the intestine by the ureters to be at once discharged with 
the faeces, su^^ests the idea, that the bladder above mentioned 
may he regarded rather as a reservoir of water absorbed from 
wiihout, and destined to some particular use in the animal eco- 
nomy. His words are, Cum minquam bibant hsec an i ma l i a» 
opus tamen sit lis tan topere aqua, probabile mihi videtur» aquam 
«ute absorptam^ aut ejus partem induci in vesKam, tanquam 
in vas quod t ani servet ; atque inde distrihui. pvoul economia 
anmiahs rcquirat« eodem ier^ modu, quo iluiduni receptuui 
in ventriculum alionun ammalium inde distribuitur That 
Ihe skin of frogs absorbs ^ater^ seems demonstMed by therr 

* Set TowraMm, OlwanrationoB Ph^ .>io1«>|jiecc de Ampbibib, &r* 
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tent experimeDts of £>r Edwai^ ; bullhat tlie water so absorb^ 
ed is ooBveyed into the afomud bladder is mevely a conjecture ; 

and, as appears to the authors, wholly without foundation* But 
if we re'iect Townson's coniectnrc, what must we think oi the 
iiuid with which the bladder, botii in frogs and salamanders^ 
is so fveqtiently £lied ? If it come not from the kidney, from 
what other gland or organ can it proceed? Is it secreted by the 
bladder ttseSf ? This suppontioii is not probable ; for the walls 
of the bladder are not sufficiently furnished with vessels to se- 
crete so great a quantity of fluid. From some experiments nut 
yet published, the authors are disposed to regard this organ as 
a true receptacle of urine. 

9. Of the Orgam of Seme. 

The bram of the proteus very much resembles that of the sn^ 
lamander, especially when in the larva slate. The two henus- 
pheres are nearly cylindrical ; the lateral ventricles are large, and 
in til til jx)sterior extremity lie the corpora striata. There is al- 
so a third ventricle, and two optic thalami, very small, and of an 
oblong form. The carotid artery, on entering the craniiun, 
makes a twist around the aperture, and sends •olf tfae^Qpthalmtc 
artery, which is continued, between the cranium and hemtq[>herc, 
to the eye : the principal trunk of this vessel then proceeds be- 
m.itli the hrain, and, spreading into beautiful ramifications, is 
distributed to the two henu^heres, &c. See Fig. 4. Plate VI. 

The of this animal are situated, and we might say buried, 
between the anterior extremity of the masseter muscles, which 
go to be inserted in the lower jaw, and the posterior extremity 
of the canal of the nostrils. They are iiiconceivably small, and 
arc placed, not in ao-. orbit formed by hone, but in a web or 
tissue, formed of venous and nervous ramifications. No muscle 
nor optic nerve has yet been discovered ; but on raising the he- 
auspheres very gently, a very subtile nerve, Mmilar to the fine 
thread of a spider, seemed to go to the foramen, through 
which passed tlie ophthalmic artery, its seen in Fig. 4. The 
crystalline humour is large in proportion to the other parts, 
and has a spherical figure: the sclerotica is not white, but 
biackish ; of the other parts we dare not say more ; for, from 
their extreme minuteness, it is diflieuh tu ^X'ak of ihcni with 
pecision. 
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The organ of Ihearing ia the proteus is very simple. It has 
neither membrane ncr cavity of the tympanum ; but oooaits 
only of a lai]ge cavity fomied in the bones (if the ciianiuni» an 
which ia seen the little sac containing the onficitAs or small booes: 

this cavity is also furnished with ^ Jc7}estra ovaliSj closed by a 
bony plate. On raising the little sac the semicircular membran- 
ous caoals appeared to come into view, but of this the authors 
do not speak with cou&d&ux. This oi^gan, as seen by them^ is 
npresented in Fig. 4, as above. 

The organ of tmeU m the proteus differs endrdy in structure 
from that of the salaniander, and ilie other animals of the same 
family ; and if we are entitled to inter tlie perfection of the sense 
from the structinre of the organ, the proieus anguinuSy in this 
respect, will suipass all other known reptiles. The external 
aperture of the nostrib is exceedingly small, and of a triangular 
form; its p^itioii is represented in the ])rofile view, Piatt \ I. 
Fig. 5., and corresponds internally with a canal that is soft and 
pulpy through its whole length. The olfactory nerves are rather 
laige; these nerves, after passing by the bulbs of the eyes, gD 
out of the cranium, and divide and ramify on the soft substance 
that lines the nostrils. If with a needle the canal of the nostrils 
l>e broken down, and its substance removed. ])rL'-L'i ving at the 
same time the nervous filaments distrit)uted upon it, the olfac- 
tory nerve is then resolved into a pencil of filaments, as deline- 
ated in Fig. 4. 

Conclusion. 

Having thus terminated the anatomical descripuun oi tlie 
Proteus Anguinus, the authors proceed to examine the two 
foUowing questions; fin^^ Whether it be true, as many 
believe, that this reptile can respire, at the same time, by 
gills and by lungs? SlcuiulI^, It the Sircna lacert'ina is to be 
regarded as a larva or a perfect anunal ^ To determine tliese 
questions, it will be necessary to compare the branchial struc- 
ture, the organs of circulation, and the supposed lungs of the 
proteus, with the corresponding parts in the sirena and in the 
lui va of the salamander and of frogs. 

With respect to the branchial structure, there is a remark- 
able difference, not only as to form, but to texture, between the 
arches of the proteus, and those of the siren and larv«e above 
mentbned. In the siren and larvae, the branchial arches are 
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lour on each side^ and their maignis are fitmished with amail 
poiotSy-Hii the proCeu», there are but three on eadi ade» and 
these are amootb. The arches of the proteus have an oeseous 

structure, — thof?e of the siren and larvae are cartilanrinous. 
This diiierenct' did wot escaj)e M. Cuvier, who, ^leaking uf the 
proteusy aay8» Tappareil o«eux qui porte les branohies^ est 
heauooup plus dur que ne Tavoiis trouve daua la Mre^^ et ilans 
tmtohUr and m hb anatomical description of the latter ani- 
mal, he farther says, " Tapparcil qui supporte les branchies a 
c/f £fr r/' 7v rapports avec cclui de la sircnc^ et je crois que, lors 
de lu luetamorpho^, il cn rcste une partie pour tormer Tos 
hyoide de la salaniandre Now, if the brandiial arches of 
the siren be» as M. Cuvier asserts, entirely cartilaginous, al. 
thou|^ the cranium, the lower jaw, and the vertebrte be per- 
fectly ossifieii i and if these arches, lK)tn iii (onn aiid iiuinber, 
be similar to those of tlie aaolof!, which M. Cuvier himself 
regards as a larva, — may it not be presumed that the former 
animai is a iarva also? If, farther, the branchial aruhes of the 
proteus, winch is ^perftet ammal, be osseous, and entirely di£. 
ferent from those of the siren and all the larvse hitherto known, 
have we not in lhe>e facts the ^trorif^cst reasons tur regarding 
the siren as an imperf,'ct aniuiai, oud, llierefore, es«euUaUy dif- 
ferent irooi the proteus? 

With regard, next, to the organs of circulation, there are, in 
the larvae of the frog and salanuuider, as many arteries given 

* TiM stttbon hoe obicrve, ttat thc^' hav« not themMlvei hid an o|i|)ortiu 
irfl^ fif uMUimiiiiia iftPBi M i Ittiwlins $ snd, UMfcftire, with i cased to Hb intai^ 
Mlalruetare, tbtjr tnwt cntbeljr lo dw dflaeripcteu of M. Curler, who has witt- 
tmhxgfiy opoait. 

tt ma J not be out of place to add, that, in the new ansngtonent of M. Cu- 
vkr, the Proteua aitgvinM stands in the class Reptiles,— order Batraciena, — 
genua (containing as yet only one species,) Proteus. Besides internal lungs, it 
bears eatemally, like the larva of the salamaiidar, thne giUa on each aide Of Um 
UCCk, which it appears to retain through life. 

The .Sircna iaccrtuui occupies the same rl.Tss nnd order, and is another gcnii6 
ronKislmg only of ojif sjxcies. It is said, like the proteuj^, to retain through il« 
life, iht&t gills on each side the neck, and to possess, at the same time, 
lungH internally. 

In the same claKw and order i> placed the Axulutl ul the Mexicans, or Sixeiia 
pisciformi!) of Shaw. It belongs to the genus Salanuuidra, of which it is^ spe- 
cien. Some allege tliat it also always retains its gills.— Vide Lc Kc^nc Aniautl^ 
torn. ii. p. 1U1,->102 — Tkamsl. 
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off xMi €fleh aide by the trunk that springs Irani the heerti as 
there are branchial arehes^ vis. four. In the mn and axokd, 
(which have also eight branehial afdies,) M . Ciivier speaks 

only of six arteries, three on each side, <ro\ns to the m\h; but 
as, by the aid of injections, wcluive found, say tlie autiiors, that^ 
hi the larvae above named, there are eight vessels, and that the 
arteiy which runs along the interior axeh of eadi side, and 
which Cuvier has not seen, is that which in process of time 
becomes the puliuonarv artery, so, guided by analogy, we hold 
It for certain, that, as the siren is fiirnislieci with eight bi an« 
ehial arches entirely similar to those of the other larvae, there 
are also eight arteries, four on each aide, oomsponding to 
them. And, proceeding on this ophiion» we may reftark a 
striking difference in the circulating system of the siren and 
protens, since the artery-, properly called Pulnionarv, ^vllKll is 
found m the siren and larvae above mentioned, doc s not exist in 
the proteus. Doubtless in the proteus, the air-bladder, Hke 
every other part of the body, is duly supf^ed with blood; biH 
the bkxid sent to it is Ibmished by an artery coming off, on eadi 
side, from one of the aortic tmnk>, and which artery, descending 
along the canal of the bladder, gives to it a branch, and is then 
txmtinued to the ovary or testicle in each sex respectively. 

Besides these difierences in the arterial, there are others in 
the venous system ; for the vessel which returns the blood Irom 
the air-bladder of the proteus, does not empty itself directly 
into the cava or the auricle, .i.s is observed in other reptiles ; 
but into the veui which carries back the bkiod from the organs 
of gederatioa, which itself enters the cava above the middle of 
Che kidney ; h&ide in the proteus, not only the true pulmonary 
artery, but the vein also, is wantii^. This anatomical (act, ascer- 
tained by re|H ;ited injectiuns, min^ht alone be siifficient to de- 
monstrate, that tlie two air-bladders with which the pKoteus in 
f\irnished are not true lungs : but as some, perhaps, may not 
yield to the force of these ailments, we shall contimie the 
comparison, especially as applied to the organs of respiration. 

In the larvae of the frog and salamander, the irac)na tjpc'iis 
diiTctly into the lungs. These r>i«rans have the form of two 
SiKs, and, Ironi l>eing longer than the trunk, uiunot be extend- 
ed in a straight line through it, hut at the lower end arc folded 
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A little fruoi one (tide <lf the abdonea to tbe other. So^ in the 
flven, we see the trachea to open direotljr into the lungi^ 

which^ in ihc abuvc-mentioiied larva^ says M. Cuvicr, " sont 
deux longs sacs cylindriques, que s'etendent justjif a rextreimte 
postencurc de Tabdoiueny et se repiient jDcme Alors en avan^.^ 
Bttt» io the pvoCeusy neither do the supposed lungs reach to tlie 
pdvt8» ncHT does the supposed g^tis open inlo the air-Uaddere^ 
hut issue in a cavity which communicates with the air-bladders 
by two long conduits. Thus, then, the structure of the bran- 
chial arches, the distributtoa oi the bloodvessels, and tlie form 
and siae of the lungs in the proteus, differ entireljr ftom the 
oonesponding organs in the siren and larvie of the salamander. 

If, fivther, we consider the mode in whidi frogs and sah^ 
mandLTs respire air, and compare it with tliat of the proteus, 
we siiaii olitain still farther evidence of the diiieroiKes sub- 
siating between them. All ssoologists, includiiig M. Cuvier, 
now admit that irogs first receive air into the mouth through 
the nostnk only, and from thence £broe it into the lung» by an 
action resembling deglutition. But neither the protcus nor the 
siren are able to respire in this manner; for the nostrils in the 
former nut open into the mouth, but beneath the upper lip; 
and in the nren, ^< k9 nmrvnu^ mitplemtni ereuUtu m§r let 
tMU d» muieauy ne phHreni pomi dam la bou^»e^ says Bl 
Cui^er. Neither do these animals respire air in the manner of 
serpents, for they arc boUi destitute of rihs. When also tlie 
proleus takes air into the mouth, it escapes rapidly through the 
hranchial iqjertures : nor is there any ground for believing that 
any poKtiim of it enteia the very narrow chink of the gjkittis to 
pass into ilB cavity, and from thence throng the two mem- 
branous canals into the air-bladders. No nuiscular structine 
suited to produce such effects exists, and the liiic uicmbranous 
ouials^ suli}ect to compression every instant from Uie stoiiiach, 
akogether unfit them fiar performing the c^oe of air*tubes of 
hraohi« in all reptiles that nqnre air, the structure of the 
organs is su«^ as to permit free inspiration and expiration, how- 
ever different the form may he ; but in the proteus, the want 
ot' ribs aad diaphragm, the tact that the ntistrils do not Q|>eii 
iMo the mouth, the extreme narrowness of the aperture utuhxI 
ghiCtis> and the narrowness, length, and compressthihty of the 
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ur-tubesy oil shew, thai in this animal none of those arrange- 
menu exist, which nature has instituted with such great aolici- 
tudc and skill in other reptiles, to carry on wtA ease and cer- 
tain tv the respiratory tnnction. But it is needless to niuhiply 
arguments, to prove that the air-bladders of these animals in ni«^ 
wise perform the office of lungs, since it has l)een already shewn 
that, when taken out of the water, they die just as fishes do. 

M. Cuvier justly observes, that those animals can alone be 
deemed trulv aiiiplubious, ()ui re^piicnt, a la tois, I'air ilas- 
VikyiXQ en nature, et celui qui contient Teau :**'' and he then goes 
on to state, that the strena lacerthia respires through its whole 
life by lungs and by gills, and is thereibre ft permancndy am- 
phibious animal ; but that the larvae of other reptiles make u^ 
of these two different organs only for a short period, and are 
therefore only teiinx>iarily amphil)i«)us. With all due respect, 
however, to so great a ;&oologist, we, say tlie authors, are oi' 
opinion, that before pronouncing the siren to be permanently am- 
phibious, it would have been proper to have made upon it, or 
upon animals which resemble it, experiments similar to those we 
h.ue made on the proleus. If, in his researches with regard 
to ambiguous reptiles, he had not coiiicnted himself with exa- 
mining only their skeletons, but had examined also the larvit 
of the salamander, while yet alive, we are certain that his in- 
vestigatbns would have conducted him to opinions entirely op. 
pWite to those which he has been led to form. 

Ill uiir aivest!f}:ations on this jxniit, we have directed our 
atteuliou to the above uientiuned larvae, to observe ()aniculariy 
the changes which occur in their intimate structure, when th^ 
are transformed into perfid ammals *. Between the siren and 
these larve there is the greatest resemblance, not only in r^ard 
to the structure of the biaaclHal arches, but also to the iK>strils ; 
for, in the siren, as well as in these iarvse, the uotoriis do not 

* The investigation here referred to, is contained in ft memoir, cntiUad, 
M Deacrizione Anatomica degii organi delta circolazione dellc Larve delle Sftla- 
mandre Aquatichc, fiitta dal Dott. Mauro Rusconi,** Pavia, 1817. The substance 
of this memoir, we muy, on a future occuHion, communicate, from a belief that 
few questions, either in a zoological or phypin1ri£^ical view, pos-sess f^ater interest, 
or are at present Ic'j* rlesrh- imdcrstood, than the structure and tranaformation 
of Umm wupponed amphibioutt rt:ptiics.— TaAHii.. 
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o|)tni lino the inoulli. This circumstance prompted us to c\a- 
mine the C4>iidition oi the bones of the face in these larvae, auci 
une have thereby satisfied ourselves that the larva of the MdA» 
maoder is unable to breathe by lungs, untd the maxillary bonesy 
the zygomatic arches, and the palatine bones are sufficiently 
iic^elo[)ed to form the canal of the nostrils, in such a manner 
that lb pixsltriur extrtmil^y may opin Ititu the mouth. Before 
thifi canal is so formed, the»e larva; are unable to respire atxuo- 
iphmc ttr, and, if taken out of the water, they then soon die ; 
aod, thorefbre, guided by analogy, we incline to the belief, that, 
to the fdren, whose nostrils " ne pen^trent point dans la bouche,^ 
the same things ouy;ht to happen. Moreover, as iL^ lungs are 
similar in all respects to those of the salamander, and are fur- 
nished with a true glottis, we arc farther of opinion, that the 
area is the larva of some reptile, the genus of which is as yet 
usbiown, and which wiD diffinr from its larva iu not possessing 
gills, ami iii having a trunk somewhat longer. 

To return to the proteus. — We consider that it i^ not an am- 
pfaifaious anuual, having a double circulation, as some have 
msintsiDed) but a perfid r^^iiky different entirely from all 
others. It is a reptile, in respect to its having a single circuU- 
don, and a fish, in regard to its mode of resphration, — in other 
words, it is a rt'{)lilc> whicli respires air mixed with water, w hile 
others respire atmospheric air : so that, were it allowable to re- 
five the old idea of a chain oi' beings, the proteus might be 
regirded as the link which would coimect reptiles with fishes. 

From the Dscts and drctunstanoes above stated, it appears, 
that the proteus is an animal, which, like fishes, is cajja!)le of 
respiring only in water. Its branchial circulation, however, 
i:i only a fraction of the greater circulation, whence it follows, 
that, in re^ra^n, it consumes less oxygen than fiKhes do ; 
and, consequently, a smaller quantity of blood in a given time 
is changed in the gills of the proteus, than, in like circumstances, 
is dianged in the gills of fishcf«. 1 iom ihi.^ ciitimislauce, as 
Sfipears to us, continue tlie audhori>, arise the inertness^ the 
dov growth, the capacity of enduring fasting, the indisposttion 
« the Mood to coagulate, and, lastly, the power of living in a 
stagnant water, where a fish of equal siae would die. With re- 
gsrd to the laeuity of gciiL;aiing heat, the authors aje unable 
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to sjx^ak with confidence : on this and :some other points they 
ivere iinal)lc to satiety their curiosity, havin^ sociiiiced ai| the 
protei which thty poBaesaed to other researclies. 

The reader perhaps may expect, that «fter having tlias set 
aside the commoii opimoQ, that the two air-bladders of the pni- 
teiM perform the fametion of lungs, we should dedare the pur. 
pose they are designed to serve. Tiiis, liowever, say the au- 
thors, it is difiicult to do, as it is to say wliat is thf true and 
prunary use which the air-bladder serves in fishes ; but this 
point, at a fbture period, thcj hope to be able to investigate, 
both in the protei and in fishes. 

Such is a (oixlenscd account of the labours of Professors 
Configliachi and JSrUscooi, regarding the history and structure of 
this singular animal. Those who may desire more minute in- 
ibrmation, must consult the work itself, and more particularly 
the numerous and beautiAd figures, dengned by Dr Ritwoni, 
and engraved by Aiiderlgni^ with which the work is udoi ncd. 



Eaplanatian qfPkUes, 

plate VI. Fig. 1. View of the head from below, eight times 
greater than natural, ao, the two brandies of the lower jaw ; 
hbf processes of the temporal bones to which they unite ; 
the roof of the palate $ the oshyoides; eee^ the three bran- 
chial arches of the right side ; fg, the miermediate bonea of 
the first and second arches ; hhhy the three first vertebra; ; 
nn, the hnmclies of the os hyoides. 

plate YI« Fig. 2. The skeleton of the proteus of its natural 
size ; a, the three cartiUges, forming the sbouider ; 6, the 
pehris. 

PUite VI. Fig. 8. The lower half of the trunk of a female pro- 

teus laici open. a, the alimentary canal sJiurtened and 
stnutened from the action of ardent spirits <it its ternuu»- 
tion, it is slit up to shew the common Jbcut of the ujieters 
and oviducts, into which two bristles are inserted, the open- 
mg from tfai» urinary-bhukier is indicated bj a single 

t 
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bristle; 6, the Wl'l ovartum, containing liiuuitL' ovu^ umi 
drawn to one side to display the kidney undurneatli ; r, a 
portion of the oviduct straitened by the action of the sfniits; 

the left Iddney ; the ureter runniiig along its margin^ 
and tenmnating with the oviduct in the rechm ; f, a por- 
tion of die Jt l't air-bladder, in this instance remarkably en- 
larged ; the corresponding one of the right bide was very 
small 

Plate VI. Fig. 4. The cnuuura hud open, to shew the cerebral 
mass and certain nerves springing from it ; aa^ the two hemi- 
spheres of the cerebrum ; the cerebdlum ; c, the medulla 

obionj^ata ; the right oHk lory nerve ; f, the origin of the 
fit ih pair of nerven ; f, the vestibule of the organ of hearing 
laid open, in wliich the little sac is seen, and the oiigin of 
the acoustic nerves; the facial nerve; the entnmce of 
the oaralid into the cranium, from winch springs the opthaU 
mic going to the eye (n) ; thv oricjin of the par vafjum. 
?kte VI. Fig. 5. Profile of tlie head and part of the trunk; 
a, the external aperture of the nostrils surrounded by pores; 
hf the doubling of the inferior tip^ which is in part covered 
by the superior; r» the swdling or protuberance produced 
by the heart. 

Plate VII. Fig. 1. A male proteus laid open, to exhibit the re- 
lative size and position of the viscera ; a, the heart, with 
its pericardittm^ c^iened and turned back ; bbb, the liver 
drawn aside^ to shew the viscera beneath it ; c, the stomach; 
dy the alimentary canal; the spleen;^ the pancreas; 
gj the testicle of the left side ; A, a y)art of the left kidney; 
H the urmary-bladder ; Ar, the left air-bladder, with its tube, 
opening mto the conical cavity above; 4 anus or doaca; 
in» the sinus of the vena cava. 

Plate VII. Fig. jl. o, the heart reversed and turned upward ; 
6, the short conical canal cut longitudinalU , which commu- 
nicates anteriorly with the glottis, and posteriorly with the 
cavity froBi which the two tubes, (cc) terminating in th^ 
air-Uadder, proceed* 

Plats VII. Fig. 9. Head of the proteus viewed from below, eight 
times greater tliaii natural, displaying the circulating and res- 
piratory systems ; a, the heart ; Ute arterious trunk spring* 



ing iruni it ; c, its Imlb ; dd^ the two pnunary trunks arising 
from the bulb» and again Mibdividiog; ^» the first bnnch 
of the primaiy trunk, or artery conreqiondmg to the ooou 
men carotid, and which subdivides into two, one brandi (/) 

being conlinuecl to the first or exterior gill, and the other 
(^) }>r<»ceediii^ to the muscles ul the <>s byoides; A, the 
vein whkb carries liack the iiorid blood I'runi ihc giU. 
The second branch of the primary trunk (d) soon also 
subdivides, sending off the branch (t) to the third gjB, 
and another (/) to the middle gill. To these two 
branchial aitcries, the two veins {mm) whieli carry 
Iwck florid bluoil, corresiwml. The principal trunk of 
this second branch, after recaving this florid bkiod, 
sends off the artery (n), which, descending akog the 
•ir4ube, supplies the air-hladder and generative organs 
in each sex ; it then curves upward, and from its cur- 
vature giveb uii* the vertebral ai'iery which, fitter 
sending some tw^ to the occiput, enters the vertebral 
canal, and (iesoends aioog it : it also giv^ off another 
brandi {p) to the temporal bone^ and ^cn makbg 
another curvature downwaids, it becomes a brsneb (q) 
of the aorta, which, by uniting witii its leilow of die 
opposite side, it coutributes lo form. The «%orLa (r) 
gives off the branchial arteries (m), the mamuiary {u) 
"nnd the vessel I going to the stonadi ; the Icttur 9 dew 
notes a portion of the vena cava cut off. 1 
Plate VII. Fig. 4. A leaflet of the gill highly magnifJeii, ex- 
hibiting ilie branchial artery (a), conveying ciaik blood to 
the ^nll, and tlic branchial vein (6), returning florid i^ood 
to the aorta. t 



AttT. XVII. — Acamni of' Lite New Galvano-Magnetk Cwuitn- 
^ mtjenUd by M. Focoi^MnoEFF oi' Ikriia. 

i. H£ beautiful experiments of M. Ampere cm the action 
of .spiral conductors, which we have described in our last 
NumWr, have thn>u'n nuich liglit on the new science tji elGcfin»» 
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magDedmn, and will, \se are persuaded, lead to a more per- 
fect knowledge ot the nature and formation of natural and 
artificial magnets. A spiral apparatus of a diffisrent kind, but 
auggeatad ptoliafaiy by Ampefe^s snBtram^tSy l|aa been 
ceody imnented by M. PoggendorflPc^ BerUn, and has raoeiv- 
ed the name of a Galvano-Magiieiic Condenser. Through 
the kindness of Dr G. Forchhammer, an able Danish chemist, 
who has spent a few days in our metropolis, on his way to 
cxanine the statistics and mineralogy of the Faroe Islands^ 
we have been enabled to present a nodoe of it to our md» 
en, as contained in a letter which he has recently received 
from Professor Oersted of Copenhagen. 

The Galvano-Magnetic Condense is represented in Plate I. 
Fig. 16, where abed is a sj^ral wire^ haYing between 30 and 
40 spires. This wire is covered over with silk thread, (in the 
samemanner as the strings qf aharpcnchord are, with brass wue,) 
and one end of it a, for example, is placed in contact with a zinc 
plaie, wliile the other likI of it is placed in contact with cop^- 
per. The zinc and copper plates are each in contact with a 
hiimid body, such as dilute nitric acid, &c. When the appaiatmi 
Hm prepared is established vertically, as in the figure^ and an 
wmag neHsed needle m n, supported upon a stand S, is plaeed 
in the axis of the spiral, it will become magnctical, and will ar- 
range itself iri ihe magnetic meridian. M. Oersted remarks, that 
the unmagnetised needle is in this case a much more delicate 
test of galvanic action than even a frog itself. D. B. 



Avr. XVUll^HiHory Medumkal Invmtiam and Fro- 

ceases tn the Useful Arts. 

The Mt of Uie Uwfttl Anv-<tf thoM whkh muildnd IiIcm, and bj wMeh 
thcjr 9n Mn ed, o f thoae whldi Uie heart rmrcfi and the wi d ei i Mii ii W ugap* 
pvm^ to Mtidii.**-*Mm. Hds VoL p^asa 

IhOSE whp wish to form a correct estimate of the company 
tivt eitent and resources of British industry, must gather their 

information from a visit to foreign countries, and decide upon 

the evidence of their ow n personal ent^uiries. Accustomed aa 
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we have always been to speak and hear of our OVQ pre-eminence, in 

the useful arts, and exaggerated as those opinions generally rauit 
be that are formed umler the influence of" naliunal pai iialilies, 
yet the estimate fono^ by untravelied Englishmen of our ma- 

fj^^lapturlng industry is far beneath the truth ; and we are 
persjiaded that they have onljr a faint bonoeptkm of those 

«Ql^^tia] comforts which the ingenuify «nd industry of their 
countrymen have added to the hourly enjoyment df all classes 

: gt Uie community. Greatly, however, as we do excel all other 
uations ill the productiona of tlie useful arts, we think it will 
scanelj be denied that our superiority laay still be in(;reased; 

'•tba^» great portion of out manuiPacturing 4^ v neudwlised by 
the financial oondidon of the oountiy ; and that the measures of 
rival iiidustry, which have been so vigorously pushed by foreign 
states, . can only be opposed by tl)e most liberal and efficacious 
eydtement of mechaoical talent. The condition of our patent 

, laws, and Uieir fiequent aduunistration under the most depkr* 
able ignorance of British interests^ have left this country m die 
singiilar predicament of being the only nation in Euroj^e which 
has vviihdrawu from the safeguard of the law the great products 
qf mechapicai skill ; or to speak more correctly, which holds out 
tp ihveptprs an illusory privily, which sella to them that privi- 

}^ at an enormous price, and which yet refuses to defend from 
direct invasioi), or legal sophistries, what it has solemnly stamp- 
ed with the Great Seal of England. This unnat viral warfare, 
which the law of patents has so fatally waged against tlie usefal 
artSy is by no means the fault of the GoTemment It has aiisen 
from a want of spirit, and combination, among patentees them- 
selves, from the commercial jealounes of rivid manuftctiiTCirB, 
and from a prevalent but cmincous notion, that patents are mo* 
nopohes which impede the free current of trade, and t ncroacli on 
the commercial liberty of the subject. When viewed in this light, 
it is not to be wondered at that a few hundred inventors diould 
find their intereeta opposed by the duU crowd of manuftcturen 
whom they have outstripped in ingenuity, or by the great body 

. of the public, who suppose tliat they have a direct interest in 
the abolition of an exclusive privilege. But we confess it does 
suiprise us, that men of more liberal views ^uld have so long 
aounte^aiioed this cmsade against the arts^ and that thoee whir 
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havt; slnii^^Lilctl so keenly fur some speculative improvements in 
our ooustitution, should hav€ overlooked those paljpable en- 
crcnclimeiits which the afhninistratoni of the law have gradually 
made upon rights jbo highly resp^jcXfid by tb^ ]aw '^tsi^it vid to. 
dearly cheriahed even tinder the mb^t de^tic uistitutions^. 

The Society e8tabli>lit(l in Lontlon for the encouragciiieiiL of 
Arts and Manulactures, is the only public establishment which 
has interposed its labours in behalf of mechanical genius ; its 
efforts have been attended with the best effects, ind though 
sometiines misdirected, they have always been guided by ssbal 
and patriotism. It is deeply to be lamenticl tliat Scotland pos- 
sesses no such institution ; and tliat the profusion of mcclianical 
talent which characterises this part of the island, sliould be tlius 
allowed to languish in obscurity. For many years we have had 
oopaskw to deplore this unprotected state of the usefbl arts. 
Without a journal, in which inventors could give publicity to 
their views; without a nuui ot science almost, who wouki take 
the trouble of assisting them with his opinion and advice; with- 
put the means even of esdiibiting their inventions ; and without 
a fund oqt of which they could be rewarded, we havef 'seen the 
moel ingeniouamen retire with disgust frmq the prosecutkni of 
their inventions, while uihers, better fitted to stru^le against 
neglects and disappointment, have ruined themselves and their 
families by aiming at those speculative advantages which the 
phantom of an exclusive privilege held out to ihxnr ambition. 
We trust that individuals of pubhc spirit and inffuence inll give 
thor assistance in removing tins reproach from our metropolis, 
by the establishment of a ScK-icty of Arts, or by some nioililica- 
Uon of the Board for Manufactures and Fisheries, by which that 
valuable institutioD may be made to embrace a wider apd more 
ttiefiil range. 

With the view of promoUng an far as we can the advaooe-i 

aieiil ol ihi useful arts, we have resolved to devote a portion of 
each volume of this Journal to a history of mechanical inven- 
jtigoa and useful processes, and we shall pay every attention to 



• The two Bills noM- More Parliaincnt for amcnflinpr the law of patents, and 
Mcuriug the Ti^htti of inventors, desene in sonic shape or other the support of 
^tiry fri«nd ot hi:^ country. 
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tfaeoommuiiicatuNis which our ooffrespondents may Ihni tune to 
time tFBDmiit to us on these subjects. 

1. Mdliod of rroju'Wng SU'mu Boats, mllwiU IVlteels, Uy 
J. B. F&AS£K, Esq. Ediuburgh. 

Tbb great increase of steam-navigation has fendered it an 
oliject of no smaU importance to simplify and improve the nuk 

cliincrv of steam-boats, and the great ach antagi-s that would 
arise from atloptiiig them on artificial canals, has made it parti- 
cularly desirable to discover some new method of propelling 
vessels without the use of wheels. M. Bernoulli was, we believe^ 
the first who suggested the idea of impelling boats by a jet of 
water. He proposed to fix in the boat an uprig'ht tube, in the 
shape of the letter L, the vertical part having a ^R>rt ul" funnel- 
top convenient for filling tiie tube witii water, which dericending 
through the horizontal party and issuing in the middle of the 
stcfn^ but below the surface of the water, should propdi the 
boat by the re-action of the eflluent stream. An impr o v e ment 
upon this contrivance was suggested by Dr Franklin, who pro- 
p<3st^d to add another tulx) of tlie shape L, " the two standing 
back to back, the forward one being worked as a pump, and 
suckinjg in the water at the head of the boat, would draw it for- 
ward, while pushed in the same direction by the force of the 
stem. And after all, he adds, it should be calculated whether 
the labour oi puinping would be less than that of rowing, ji 
Jtrc-cngine might possibly in some cases he applied in this operas 
Hon ifnth advantage!^ I)r Franklin then proceeds to shew how 
the boat might be moved by the use of air in place of water, and 
he suggests the use of an air-vessel pr()|)erly valved to permit the 
force to continue, while a fresh stroke is taken by the lever.* 
In 1818, Dr Jtlfrcy of (Glasgow took out a patent for proj)eliiiig 
steajii-boats by drawing and then forcing out through the same 
tube alternately, by means of a piston, a current of water in a di- 
rection parallel with that in whidi the boat was required to nunre ; 
but there were particular ohjectiotts to thb contrivance, which we 
understand have prevented it from coming into use. A similar 



" 8m tfie litmoin «f the Life and Wrilinsi of BeDjunin FrtDklin, Vot yU 
p iSl. Loud. ISia. 
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Inediod.of impeUing ateam-boaU has been Uitdy propoaed in the 
Ami^€9 de$ Mines for IBStO^ p. 194^ by M. ClapeyroOf who doea 
not teem to have been acquainted with the labours of preceding 

inventors- He supposes A and B, 1 ig. k I'latc I. to be two 
iqpertures formed in the fore part of a boat, and comiiiunicating 
with a pump DA, in which is moved a piston P, driven by a 
Mma^eoffae, If valves psopedy adjusted are pkoed at A, fi^C^ 
and Dy the alternate motion of the piston will communicate to the 
water entering successivdy at B and A a force depending on its 
velocity, and on the ratio of the diameter of the body of the pump, 
aad of the tube £F. This tube may terminate any where, pro- 
vided its aads is parallel to the direction of the current ; and the 
ibfoe which acts upon the boat will be always upon the tide of 
dw tube opponte to the orifice. By varying therefore the pon> 
tion of the orifice, and consequently tht direction of the pres- 
sure, the boat may be easily guided without a Iielm. For this 
purpose, it will be sufficient to perlbrate the tube £ F with la- 
tml apertureSy which may be opened or shut at pleasure. 
3L Clapeyron supposes that the pipe £ F ahoidd reach to the 
eitranity of the boat, and that the water rnshing in to fill up 
the vacuuiii luighi diiiiinish tin resistance of tlie current. He 
recommends aLso, that tJie oniice by whiili the water enters 
should be as high as possible, and that by which it issues as low 
as possible^ 

Id the year 1880, a joint patent was taken out by J. B. 

Fraser, Esq. and G. Lilley, Esq. for propelling vessels by 
f<Mrin^^ out a small jet of water by means of compressed air. 
This very ingenious contrivance, which, however, has not yet 
bmi put in execution, on a real steam-boat, is represented in 
Fkte L 5,6,7, 8, 9, where A B C D, Fig. 5, is a longitu- 
dmal section of the boat, and B C its keel. A dstem, or con- 
den-sing reservoir, E F, placed near the bow, has a main tube 
G descending from it, with a plug Jrl. that may he opened and 
ihut at pleasure. Two tubes, L L, Fig. 5, 6, branch off from 
Q G, CAch of them having a plug O, by which it can be opened 
or shut at pleasure, and extend to a point rather nearer the bow 
than the centre of gravity of the vessel. The main tube G, after 
rtaclmig a j>oint Y, about one-third of ihc U a^th of the vessel 
fttm the stem, divides mto two tubes M M, Fig. 5, 6, wiiicii 
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bend bade at as fihewii m the figures, and have the aame * 
diameter as thoae at L, with Valves, opening outwards at their 

extreiiiitifs. At the }x>iiit S, beyond the junction of \j I^, the 
tube G is provided with a plug, by which it may be oj)encd or 
shut at pleasure. Immediately above the tube G G is j^aced a 
tube R, which oommunicates il^itfa the ftiictifm-pipe oftfie pikm)^ 
for supplying the cistern '£ F wkh water, and whkh divides 
into two l)rui\clu\s li Fig. 5, 6, which descend into the water • 
on each bide oi ihe keel, and point oft, as in the tigures. Above 
these brandies 'is a plug P, by which the communication with 
the water may be opened or «but'; and there is a third tubei 
g^^ proceeding from both sndes of \t above the plug P, and 
proceeding at both its ends into the inside of the vessel, so that 
one end of it, by means of the <y, shall draw water, whil^ 
tlic other end, by the plug shall draw air from the inside of 
the vessel. Orates are placed at the end of the ttiliea hki tA 
keep out weeds and rubbish. 
' The tube R oommunicates with E F by mean* of a tube V, 
wllli a stopcoc k j)laccd below the plug P, that in case llie tubes 
h h be obt^trucled, tJie engine may be stopped for an instant, 
and tlie phig H shut, so that water being admitted from £ F, 
by opening the stopcock, it will force out the obstnictioh. 

To die after ade of £ F, a pump of any ooirvenient dewrip- 
tion is applied, liaving iLs siu t ion pipe fixed on the tube li, dud 
dischaigiug itself into the cistern at N. Hy the operation oi the 
plugs q or 5, this pump may be made to pump air or water that 
has lodged in the hokl, or, by shutting them, and opening the . 
plug P, to pump Water from the water on which the vessd 'floats 
into the condenser at. N, tlirough a valve opening into the 
cistern. 

The niachiue acts in the following manner. When the plug 
H of the pipe G is shut, the cotidensi^ £ F is pump^ lialf full 
of water, and the plug P being then shut, ahd v opened, air Is 
pumped into E F, until it is ascertained by a common liaAlQ^ 

%'alve T, that it couiaiiis as much nir as ii ^\^\\ sustain. 
The plug s being again shut, and p ojx ned, so as to pump wa- 
ter, and the plugs H and O, O of the descending tube op^ed, 
and that at S shut, the water will prbcced with great veloeity 
!through the tube and issue at the tubes L L (as long aa'tte 
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quantity in the cistern is kept up hy the pump) with such force 
as io projX;! the vcs.st'1 ibrward. But if the plugs O 0 arc shut, 
aod S opened, the water will issue through, the tubes M and 
give the vessel stem-way. 

in order to t^m the vessel round, four tubes I, I, I, I, mdy 
be attached to the 'rides of tKe Uifoe any where between the 
l^ugs Hf and S, and carried to the head and stern of the vessel, 
so as to tenninate at ( and a, a at ngiit angles to the keel. 
The plugs are united transversely, so that either pair being 
apened, the water may Msue Jnear the bow on one side of the 
keel, and near the stem on the oppoate side of the keel a a. 
Theee plugs mi mtuated at b, 6, 0, with piston rods eonnected 
by pairs, as slicvvii in Fig. 7, but transversely. When great 
dispatch in turnii^g is necessary, the plugs at S and O O must 
be shut. 

The oondenser £ F has a tube X, eactending f]XHn4ts upper 
part to wid^in a foot of the bottom, and through this tube the 

water will rise, in order that its po>yer may be measured by 
nieairs of an ordinary safetv-vaive T, applied to the iip])er end 
of the tube, and so adjusted as tu allow the water to issue when 
its powerisgreater than what the oondena^ean properly sustaim 

The p)MgB O O have piston-rods r r attached to them as in 
F^. 7, aod united at ff, so as to act together by means of Ihe 
single pistim-rod d. 

The plug at S is constructed as shewn in Fig. 8 and 9, ih^ 
fumer being a cross section, and the latter a longitudinal section* 
Apisloo W, with a pistpn-rod r, passmg through a stuffing 
box, may be forced into the lowier cylinder, so as to stop the 
main tube G at tiiat place, and, being drawn up again, shall 
leave tliat tube oj>en. This piston nuist Ix* rendered pervious 
to the water by one or two tubes in the same direction with its 
nakm-rqd, to admit of its ascent or descent into the water. The 
piugs O 0 and H may be constructed on the saine plan with S, 
tmd all of *tiiem must be perforated by a strong copper piston-rod 
# *, passing through a stuffing box in the lower end of each 
•cylinder, to direct and enable them to withsland the pressure of 
4he water in their ascent and descent 

The machinefy which has now been described, with the ex> 
cqpciiin of the -tubes for repelling^ and thoee fur tiimmg the 
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▼esed quickly, has been fitted up on board of a boat by Bfr 
^otnes MUoe^ under the inqpectiott of Mr Fraaer, the inventory 
m 08 to be wrought by two men, who puUed at seperate levers, 

in tlie same manner as the rowers pull at the oar. By means of 
two apertures, each oi wliich wa^ only one-fourth of an inch m 
diameter, the boat went at the rate of three miles an hour, though 
the madunery laboured under an imperfectioni which hia ehioe 
been remedied. 

% On the SuhMuHoii qf Bhi^Tm i^pes inpiaee Copper 
one8i and on the ConetmcHon of iMr JokUt, By Mr 

Jasies Milne, Brass-Founder, Edinburgh. 

In the month of June 1817> being then in London, I happeiw 
ed to see a pcoe of copper-pipe, originally {tha of an inch boce^ 
which had been used far conveying coal-gas, so furred up, that the 

opening in the centre would scarcely admit a crow-quill ; and I 
was informed that several shops which had been lighti d wiih t (wl- 
gas ibr eight or ten years were obliged to be refitted with new co{^ 
per-pipes^ the old on^ being qmte useless. These dreumstanoes 
first induced me to think o£ subedtuting for that purpoae pipea 
made of some other metal, which might obviate the objection to 
copper, of l>eing subject to the corrosive influence of coal-gas. 

Pure biock-Un occurred to me as a metal less habie to be act- 
ed upon than any other, possessing considerable ductility, and 
sufficiently strong when made of a proper thicknesa. Soon after 
my arrival at hcone, I tried to make a piece of biock>tin pipe, 
cast upon a mandril, and drawn down to a proper thickness, 
say til of an inch. In this trial I succeeded far beyond my ex- 
pectations, by turning out a pipe, not only nearly equal in ap^ 
peanmoe to silver, but also capable of bearing a very great ex- 
ternal pressure without flattening. Previous, however, to intro. 
ducing this pipe to the public, about the close of the year 1817, 
I took to Glasgow a piece, of J inch lx)re5 ^^^^ usual tiuck- 
ness y jth, in order to have it tried by a very powerful pump used 
at the gas-works there, for proving the pi[)es, to ascertain what 
'|IMmre it would bear. Next day the sub-engineer retiutied it 
t6 me, taying he had appHed to it the greatest power the ma. 
chine wii^s capable of, equal to a column of water 1000 feet high, 
witiiput being able to burst it, or even injure it in Uie smaller 
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dijgree. After this truil, and the appfolifttloii of all the §m» 
tiif^BMBn to wImhii I ihewed tt^ I ^t confidenoe ni leoonuBcnd* 

mg it to tho puMic. 

I now proceeded tu make tools for inaiiufaeturiDg tin-pipes of 
aiifiiet Cnm i toll ^^'^ mtemal diameter, and have continued 
to tne it efer met in pre fe rence to eoppeiwpipe without a mglrn 
cdmplauit* 

The principal advantages I conceive block-tin pipe to p>sses» 
dver any other, arc, Firsts Its Ix mg less liable to be acted upon 
bj gas, and irom the nature oi the metal not likely to oxidate 
or corrode. Steond^ From its ductility it is eaailj bent to aint 
tlie difleient atttiationa required; and as the joinings are made 
widi soldef nearly of the same nature as the pipe itself, any blow 
or strain die pipe mav receive at or near a joint can do little 
injury, as Ixjth the solder and the ])ipe will yield Ic^ether, 
and never produce a leak, as oopper-pipe, if put together 
with soft solder, is apt do when sul:9ected to the supposed 
itrvo. Copper-pipe is sometinies joined with screwed fbrules, 
^HaA I diink are more liable than sender to give way on getting 
a strain; the surface bein^ cut with the screw n iicln^ it weak, 
and therefore easily bmkeii. Third, The tuciUty of joiiung it is 
of considerable advantage, a considerable item in gas fittings 
bcii^ the nien'*s time occuped in laying the pipes. By the 
mode I use, (see Plate t. Fig. 10), any ordinary workman will 
make a perfect joint in less than two minutes, efiiiallv >tr()n^ 
with the pipe itself, without a jx^ssibiiity of diminiitlnng the in- 
leraal diameter a hairV breadth, and not increasing tlie external 
tKsmcter above ^,th of an inch, which, if properly drevfed off^ 
St a distance of 5 dr 6 feet, is not perceptible. 

From the construction of these joints, it occurred to me that 
a pipe uiiglit Ik? joined and soldered while full of water. I tried 
die experiment in presence of a scientific gentleman, and com- 
pbtdy accomplished it under a pressure of a three foot column 
olvater. 

If die beauty of the pipe were to add any thing to the price, 
most people vvcHild dispense with it; but <is it creates no addi- 
tional expence, its clean and polished appearance certamly gives 
it a preference, where pipes are exposed to view, as they are in 
cases. 
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Fig. 10 of Pi&tc I. represents the method of joinii^ two block- 
tin pipes A^BiutC. Dtt the coniiectii^ferniie, Blade of brasp, 
dbout ^ en inch diick, turned to a knilMdge at both ends» 

leaving the centre ridge the wliole thickness of the brass. E, Fi<^. 
11, is a steel" mandril, turned from 1 to exactly to fit the bore 
t>f the pipe ; it is beveiied Irom 2 to 3» the same as the connecU 
ing ferrule. When you make the jobt« drive the mandril into 
the pipe up to tbenyMrkd; takeout the mandril^ and the pipe 
will hate a bevd corresponding to the slope of the ferrule. This 
being done at Ixnli cad:s ui the pipe, insert the ferrule, and |)rc s* 
the pipe close : the inner surface of the pipe and the outer sur* 
ftoe of the feiTule being true to each other, the joint will poif 
be air4i|^t, when it is veiy easily soklered, and, when doney is 
fully stronger than any oUier part of the pipe. When it is re- 
(piired for conveying liquids, the ferrules arc tinned. \\y this nie- 
tliod the jumts are very ea^aly made> and tiiere is no risk of niakii^ 
a bad oue, or any possib'dity of the internal diameter of the pipe 
being dinunishwi, by adder getting in at the joints^ These fer* 
roles are made from a penny each and upwards, aocordii^ to 
die fflze of the pipe. 

3. Dewnp^m of a New Shower-Baik By Mr John MtrnnAV, 

Lecturer on Chemistry, Sec. 

In Fig. 12, Plate I. is represented a shower-bath on, I bcheve, 
a new principle. The figure exhibits a cistern C, to be filled 
with water for the purpose of supplying the machine, together 
with a stopcock S, to let that water oocaoonally run off. ' Over 
this is placed a shallow basin B, serving as a complete cover 
for the cistern, and havinof a slip or false perforated hoUuin, 
through which tlie ikiiing water jjercolates, and form$ at the 
"same time the platform on which the patient stands. 

Towards the summit is a vase V, with a perforated bottDOi^ 
'{there may he reserve ones with apertures of varying diameter, 
to scTovv and unscrew at pleasure, so as to modify the shower 
and shock tor specific purposes), and to this vase, above is at- 
itached a lever L, which, by means of a spring, shuts an 
aperture somewhat in the manner of a flute key ; the lever ia 
wanageil by means of a cord M at its extremity. 

The vase, when it is to be supplied with water, is lowered into 
ihe cistern l)y means of a small winch W : this winch has a recoii 
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sptlring to preVisnt its descent, when raised to the required eleva." 
tion ; and to pre serve its movements uniform and steady, the 
vase travels in a groove on both sides. When Uafi moveable 
iMnii B/ winch reeeim the deaceadiiig Ahowcr^.b nnMVfed; 
the me lowered intd the datern, the lever % roiled to aUow the ' 
la^ireM of the water, and then raffeted to recxyver ks spring, 
when it is elevated by the \viiKh. The ptTforaled sli]> bottom 
of the moveable basiu should l)e of wood, which wUl be mor« 
oomfortable for the patient, while the'Taae and cistern may he 
made of tinned sheet-infti. 

Tfce prindple is very simple, and easily lipprdiended, the m*' 
lumn of water in the vase is supjxji ted by the resisting alnjo- 
spliere; and the great superiority of the bath in this fonii con- 
sists in the mmiBrma repetitions which may be made from the 
same suppi^ of watet, while the duration of each is under the. 
complete oontroid of the patient The inlerminions may be 
itbrt^t or Ungihened^ and the water suffered* to dasoead ^iher 
like a gentle dew or in ^ full torrcnl. 

This shower-bath has been highly srpproved of by those me-* 
^hcal gentlemen and men science to whom I have explainad its 
iptindideB. In the model it operates admirablyi and I have .fei^ 
eon to believe tiiat some have been already oonstructed. 

4. Method q/ Jasienififf tiic Seam^ of Hose for F'ire-Eng'ine»^ 
and of connecting two or more Lengths of Hose together* 
By Jacob Psbkims^ Esq. 

The first idea of ri vetting hose, instead of sewing them, be- 
longs to Messrs Hancock and Sellers of Philadelphia, and has 
been successfully practised more tlian ten or twelve years. Mr 
Perkins, however, recommends that the leathers should be more 
overlapped, and has invented a method of connecting two hose 
wiUiout contracting the water-way at the joints. These improve- 
inents are shewn in Plate I. Fig. 13, I t. The rivets represented 
in Fig. 'IS. are made of co^^r, whicli not only last four or five 
dmee loi^^r than thebesc thireaid,^btft if the* overlap is suffideat^ 
die preMie of the water against the.oveflap acts ak a ialve to 
tigh ten ih^ aeani. .'As the pmr^n of the hose next the. engine 
hzLS \yeen found to burst most fretjueiuly, especially when the 
water b carried perpendicularly, the first, thurd or fourth. por*> 
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tbns aie double-rivetted as in Fig. 13, the rest haviiig only • 
wigie mr. When a met breaks^ it ib rqJaoed by making an 
opening in .the aeam^ of euilicient nse to aUow the hand to re- 
place not merely ihe rivet that is broken, but thusc- taken out to 
form the opening. When the rivets are fixed in the hoiesi 
are rivetted by placing them upon a flat bar of iron, in- 
tvodtioed in the eatranoe of the hoee. The rivet and buir 
ahoukl both be of wrou^t oc^9per» and not of different mate- 
riala. Tin rivets, for example, with copper burrs, in conse- 
t^uence of the galvanic action, will destroy tlie leather in a lew 
months. 

.The method of connecting the hoee ia shewn in Fig* 14^ 
where A is the female part df the awivel joint attached to the 
hoie bj the female acrew ce^ and prevented from collapsing by 
the brass riii^ J, within it On the outer side of this screw is 
a groove, bb, on which the swivel ring a revolves ; this ring 
being fixed to the female connooting screw, by means of 
rivetting over the end of it at^ The male acrew C, la attach- 
€Mi to another portion of hoee in the manner already described. 

The different pieces of leather that compose the hose are 
connected by a spiral joining of double rivets. 

For further inturmation re>})c c tiug this mvention, see the 
TroMadkM ^ the Socie^ ^' Jris^ vol. xxxviii. p. 1(M&, from 
which the preceding aoeoUnt has been abridged. 

5. On Jbrmmg a ComMnicaikn with the Shore in Sk^^mredsif 
and an mekmUmetme escapee m caeee of Fire** Bj Mr 

John Muhuay, Lecturer on Chemistry, &c. 

Thb invention of Captain Manby» beautiful and valuable as 
It is* ia not always availolile. The xope frequently snaps, and 

* An ttpi>ar«tni ftr iftvliig Uvfilii OMt of ihiinmck, by Mr B* Tttnggonn, 
Im» been daicribed In the SStli volwiie of the TnuuactiOBi of llit Bodtty of Afli, 
p. 161. Hk projecting ftwe <wdia Hit i ppM UB i, torn w b >b », aaJ It mm §mmd 
ttai s ndwc of 8 Ob, with a martil ttw attadiad to its aOek, nn«g«liPthi 
dtalnes of 180 fwdba and that a pound locket hi ifaiite 
yvdo. The lockk ie flaoed hi « copper inetnimcnt at the end of n nnaket 
chevied with e emell qnanthj of powder without w^dlqg, tat the pwpoee bmh^ 
of dlracting end Ignitliv the locket The rocket, when lighted bj the po w da, 
honielhrmllnr eeeonde heftie it aeqinfaiae enflkMot m eaw tMn to qph jie ttm* 
Hen, duii« wUeh tOM Ihe ropibnetibk woold be qeeted into the baitd of the 
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h is difficult so to manage the required elevation, tliat tlic para- 
bolic curve be adjusted to the distance and position. In a re- 
ceol instance, off Whitby, the shot in the irst expenment fell 
ihort, and in Uie second the fope broke. 

The diseslrous dmunstanee of « shipwiedc off the cosat of 
the Isle of Man, (in which the unfortunate crew and passen- 
gers, to the nuMiljer of alx)ut thirty, were consigned to the 
watery abyss, at a distance from the shore, not exceeding fifty 
to mxty yerdsy) first led me to consider the practicabilily of 
nnng tlie eammon muskH in like cases, and where the distance 
was not eonnderable. 

I could enumerate many Instances of shipwreck, where the 
means now proposed would have been happily efficient, as at 
Aberdeen, Montrose, &c. 

In Qiy ifarst experiments in the summer of 1817, made in tftie 
Isle of Man, with Captain Garbett, R. N., and sefend other 
gwtlemen, a musket bullet was employed, to which whip-oord 
wik> fastened, for it occurred to me that wlnp-eonl mi^ht be 
strong enough to bear a log-line, and this last to carry a rope 
on hoard. In all my experiments, however, the cord broke* 
and tke like issue took place with nlk, catgut, and hair-cord*. 
I found that the string, &c; snapped wiMm the barrd. I pro. 
sumed, th;it li' a subsUnee could be found of sufficient p<jwer 
to carry the ball beyond the oniice, it would finally succeed* 
but every expenment had similar terminations. 

Tofwards the doee of hwt autumn, I jfuide experiments of a 
dilfcrent kind, and with highly suooesslul results, and smce that 
period they have been repeated with the same success. 

Arrows of hickory or ash, loosely fitting tho calil)rc of tlie 
musket, are discharged with gunpowder, the diarge being rather 
less than the usiial quantity. The arrows are three or ftur 
inches knger than the barrel of the musket, and are ^od with 
into at the point, having an eye, through which the lintia 
threailed. The lower end enters a socket, which must be in 
complete <»ntact with the wadding oi ihe piece. < 



V H wsM tMH ^•wa f U d If a httmHj ■apmJed vilv«, wUdi optm to |hw 
sA ate fssi^a^ sf liM chsiyB^ bvt imuMdiMid^ cloMf, and blndsni tlic faMf<d aosa 
Nim ri w a l sil ty tht rit ni fl ii rii iWrhirgn ftmn ttio itrlrrt r B * 
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A soldiec^s rotuliet orbkmdeiimsH, wU) doubtkM wrve the 

' pui'pose better thaii a I'owUng-piei e, but eillier will succeed ; 

. lind k i& importaut to obfierve, ths4> th^ Jme mver map^i aud 
the average distance to which the arrow m4 4 hg'^ ^ff^ pro- 
jected^ maybe esthn^ted AtlidO feetv-Hthoagh w<m an 
iTOR^ was tanried 88ft feet^ hlit in thi^ inataiM» the Sne was 
favourabl) pLictd. It is obvious lhal a smaller line would be pro- 
pelled farther, and, when aided by the breeze, whiilk wouki be 
iBost effectual, if the arrow was lajuotibed iroQi on board toward 
.a lee Bhdre, the dibtance wmild bei greatly extepded* and ia that 
case a plumed ruif might ninqund th» abMd wunwit cif ihe 
arrow, inclininor toward the eye. 

It must also be remembered, that as the ejvjivrlmentmay lie 
repeated from on board, the distance as^gntd to th*) Hight of 
the arrow would be doubktk The .one ffQm 00 shor^ Aould 

. hsv^ aemall float4ioaid to pmtnre tha biHigrMUsy ^ the utfuw 
en fhi 'vmwen, and m the dark and stormy night, oarry a port- 
fire, to mark iis traDbii ihruugb the aUnQ»pbere> and guide the 

^ aim from on Ijourd. 

Moreover, the hfe^or other boat can ^nmlly,' if not. always, 
git mflldently near thd ahi^meGk,.to jftropel thejfoe-4i> bmird 
by the hwthod propdtod. ' 

In some parts of the country, a rope fastened to posts 13 tutretch. 
ed across rivers j by means i)f which letters, &c, are copveytxl 
to the opposite side ; now, alter heavy iiau<b this may b^ a|Ki 
(olteo is waidied «way» but» by meant of thia iwreatjKiiii |he ((ipH 
puniaatioii may be promptly restored. 

This may 9ho be employed to braneh the harpoon in ibe 
wlialc-(lsher>'. These expcriiuLats also explain the cause of the 
rope breaking in Captain ]\£anby's mortar, wlule they point out 
H method by which that misfortune ma^ be remedied^ and ahew 
lhat the ndvel may be aubetituted* 

There still vemaiiis ooother interestiiig applioalkii qC the in- 
mention. The arrow may be projected over lofty buildings on 
ire J and cairv .1 line attached to a lengthened ropt -ladder ^ 
which could be drawn over the roof to the other side, and thus 
nutantaneaush/ establish a fire escape for the UQjfojrtuoftf jik 
fnatea from the mof (the bst pedestal in eimivf fiie^Jion Wh 

% 
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Hides, The ends of the rope-ladder should he fastened into the 
pavement by means of iron-staples. 

6L' JUoomU of 0m in^nwffd Gkue^ JPoredain, By Mr JoHn 
Rons*. 

The common glaze tor porcelain and the finer kinds of earth- 
cn-vare, contains glass of lead, which extremely liable to com- 
bine with and degrade the moane delicate ooloon, especially 
thcM 'obtained fiom preparslsons of dirome and of gold. Thia 
is particularly tlie case with those elaborate prp^victs wliich re- 
quire to ])t' rc}xateHlv heated or fired. 

The cliief ingredient of Mr Rose's glaze is pale iiesh-reci 
cokNaed fddspar of a somewhat compact te&turei which fonna 
ftemsSn a slaty rack near the Welsh Pool in MontgpmeiTsliiret 
- When fireed hdm all adhering ineees of date and quartz, the 
feldspar is ground to a fine powder, and 27 parts of it are 
Biixed with 18 of borax, 4 of Lynn sand, 8 of nitre, S of soda^ 
and S of Cornwall china-clay. Thia mixture is melted into a 
Ihl, and ground to a fine powder, 3 parta of cakined bora^^ 
being added pfeviously to the grinding. 

This new glaze has been examined by competent artists in 
London appointed by the Society, and highly appr()\Ld of. 
They found that, from being softer than tliat used by tlie French 
maoufiMtumSi it incorporates more completely with the colours, 
and renden them perfectly firm; wbenas eveij artist knows 
that colours laid on Frendi poroelain are extremely apt to chip 
oH, crackle, and flake, if it necessary to make them pass the 
fire a second time. 

7, Chinese Method of mak'mg Sheet-Lead, and its AppUcatuj/ig^ 
to the tnaking of Ziuc^Flates for Galvamc ExperimmU* 

Thb method of making sheetJead employed by the Chinese 
lias not, so fkr as we know, been described in this country. The 

following notice oi it we owe to our ingenious friend and cor- 
respondent Mr Waddell, who^ during his residence in China, 
*^fTiH much information respecting the arts of that angular 
couiitiy. Theopention is carried on by two men. One is seated 



• Abddiped from Um 7ViuM#ctt9W ^ tkc S^dety ^ ArU, toL xxxviii. p. 42, 
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OB die floor, with a kige flat atone befivelibiiy and with ■ bmito- 
able flat stone-stand at fab ode. His feUow-workmaii ttandt 

beside him vs ith a crucible filled vvitli luekcd loadj and having 
poured a certain quantity upon the stone, the other lifts the 
moveable stone, and, dashing it on the Huid lead, piesses it out 
into a flat and thin pbte, which he instantly removes fkon the 
flloae. A second quantity of lead is pouted in a ttnular nianuer, 
and a nntilsr pkle fonned, the process being earned on with 
nngular rapidity. The roucrh edges of the piates are then cut 
off, and they are soldered togtJthtir for use. 

Mr Waddell has applied tliis methixl with gieat success to 
the flMrmation of thin plates pf ainc for galvanic pa^pases ; and 
we have now before us some of those made in this manner. One 
of them is about the 75th part of ao inch thick, and is not only 
smooth on itfi surface, but remarkably imifprm in its tbickp^ 

& Accomi ofaNewSiam Jhr Wood, mid aYtUmDye far 
ChUL By JoBM HiLt, Esq,* 

The new slain proposed by Mr Hill consists of a decoction 
of walnut or hickory bark^ with a small quantity of aium dis> 
solved in it, in order to give permanency to the cdour. Wood 
of a white colour recdves from the appBcadon cf this liquor a 

beautiful yellow tinge, which is not liable to fade. It is particu- 
larly adapted for fiiniiuire made of maple, particularly that kind 
of it which is called birds-eye, and which is commooJy prepared 
by scorching its surface over A quidc fire. The application of 
the walnut dye gives a lustre even to the darkest shadei^ white 
to the paler and fainter ones it adds a somewhat greenish hue, 
and to the whiter parts various tints of yellow. Alier applying 
ibis stain to cherry and apple wood, the wood should be siigbtr 
ly reddened with a tincture of some red dye whose colour is not 
liable to fade. A handsome dye is thus given to it, which does 
not hide the grain, and which becomes still more beautiful as 
the wood grows darker by age. 

•* Walnut bark,'^ says Mr Hill, ** makes the most jM rinanent 
yellow dye for dyeing cloth of any of the vegetable substances 
used in this country, for that purpose, with which I am aoquaint- 

• Abri4gcd from SfUinMiiV Amcrioui Jouinud of BOurntt V4» iL^ les. 
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cd. Cot flboiild be taken thai tbe dje be not too much oonk 

cent rated : When this happens, the colour is for less bnght and 
delicate, and approaches nearer to orange. It is hardly necessa- 
ry to add, that the dye should be boiled, and kept in a brass, or 
•one other veBiel, into the eompontion of whidi «oa doeft not 

& ye$cnplkm cfAe imjptiwed PaiaU das Mder^ Mr Johh 
Malam. 

Thk olgaot of thk ingcDMNia inrtrument is to exhibit upon 
i dial-plate, the quantity of gte which passes through a tube 

in its prc^»res8 to the burners. It is represented in Plate I. Fig. 15. 
wluTe (I is tlic thnjiigh which the gas pasi»t\s thai is lo be 

measured ; 6 an air tight vessel, hke bellows, witli the upper tlap 
rin^ or falling upon a joint or lunge, and constructed oi' leather 
or atoth, protMed agunst the chemical action of the gaa.' 

Vrom this vessel the gas escapes through the aperture c, into 
the outer case d J, and thence through the exit-pipe r, to the 
burners. The aperture t , is jwtiaUy closed by the flat platey 
SMpanded or sraging upon the rod and accommodating iu 
idf lo the desaenl of the fl^ 

When equal quantities of gas pass along, in the direction 
a, Jl I), Cy e, in equal spaces of time, which is generally the 
case, the quantity of gas will be ir.chcated by the clock movc- 
mtaiL fihewa iu the upper part of the iigiure, provided the clock 
alviajs atopB with the us^j of gas, and goes again when the 
supply recgmmences ; for effecting which^ there is a particuUir 
eontmaaoe, which shall be afterwards described. The clock 
movcinent in the cylindrical box I, supported and iixcd upon legs 
n in» gives uioliuii to an axle carrying a small exceutric wheel, 
or orank in order to raise the lever o, which has its fulcrum 
OB the axle of the wheel 9, and vests nptm the pberiphory of the 
emntno whecL The lever bemg thus raised^ a small spring 
catch fy ntLaeheil to it, takes into the teeth of the wheel 9, and 
when the lever again descends, the catch driveji the wheel round 
a short way. Another spring r, holds the wheel as the lever 
i^gHtt riaea ^ and, in this manner, by many revolutions of tlie ex- 
centric wheel fi, raiang and lowering the kw o, the wheel g 

fOL. MO. 9* JVUY 1821. I 
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& driven entireTy rmtiid. A ptmon upon the aftle of 9, 
in the wlitvl which carries the index round a diid-plate, and 
tJius registers the quantity of gas which has pasfied unifonnly 
thh>ugh the aperture 

Sboiild the pressure of the gas, liowever. Mi be tttMinii, the 
flap of the vessel 5 will be raised or depressed aecor^Hngly, ae 
dicated by the dotted line When this happens, the connecting 
ixxls i, Af, will raise or depress the lever o, so as U> make it 
move through a greater or leas arch^ and consequently cbnve for- 
ward a greater or less number of the tsetfa of the wheel 9. 
the arm Ar, is a stop which, when the flap of h dssetiMds and 
contracts tiie ]K^.ssa!:^e of the gas, will, by the connecting arms, 
A, ?, fr, be raised so high as to prevent the lever from being act- 
ed Upon by the excentric wheel during a part of its revoiutioD ; 
eonsequendy, the arch described by the lever 0^ wttl be sBlaflar, 
and the progress of q and 9 diminished : but when tho'tiip ef 
ihe vefisel \% raised, and enlarges the passage Ibr the gas, then 
the stop i will he brought snfficipntly low uy enable the lever a 
to be acted upon by the periphery of the excenthc wheel during 
Ihe whole revolution; in consequcnee of which^ the aroh deseribsd 
by the lever o» will be greater^ and the progms irf the w h a d iy 
imd s increased. A not having a right and kft wanm^ is 
eHi])!'')^! to adjust t!ie length of the rod Jc. 

]^oT the purpose of stopping the dock movemeRt, when the 
siqpply of gas is stopped, a paul lever ti rises with the rod 
fat the purpose of Ibcking the excentric wheel. In order to slop 
tfie passage of gas when the doek movement req o iffe a wMing 
up, a )>huon upon the axis of the fusee wolrks in the dotted 
toothed arch xc w. 

' The operatkm of winding up carries the rack back ; but, as 
die movement goes down, the rack advances, by whioh * tooA 
^, upon its axle, pre s ses upon the short end of the fevar 3^ wbiek 
it raiees, and causes to Hft the rod Ir, at the same time, mak« 

ing the roc] /?, press down the flap of 6, in order to bring the 
aperture c in contact with the plate ^ and thus obstruct com- 
pletely the passage of the gas 

t 
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id. Ok applkaHon of Jmmai Emp^freumaUfi OU to ihe 

tHanufactun oj Prussian Blm.—'By M. Haewle. 

In attempting to lemkr imfiil th^flmpTrauoiatio oil produced 
in the manufacture of the muriate of ammoria, M. Haenk ha^ 

obtincttid with this oil a lixivium for the pMpanitioa of Prus- 
sian blue, as rich in colouring matter fis ihat made wiili iioru.s 
Of witii bioud. Ii pruduce& a biue whidi is neither less beauti- 
M Mr lesB iive^. ite this puifKMi M. Haenle reduces the 
amal oil inlo carboy and laddcna tfaia caiboo widi an alkali* 
In ibH way, sajs he, rhfmbu may, by OKaaa of the empyteii*! 
matic animal oil, procure, in a short time, and without beiu^ in- 
ooimnoded with the leai^t smell, a prussiaie of potash fit tor a 
re-agent. To do this, a Hessian crucible, holding from 8 to 
16 OS. ia filled half fuU with aniauil oil, and ii placed among 
bamdiiii^ coab. As toon aa the dtt VoUs, it is Mt on fire, and the 

crucible is Uiken out of the funiaix, and placed under the chim- 
ney. In proportion as the oil consumes, niDie is iutrtxiiicL'il iii- 
10 tiie crucible ; and, after all is burnt, the tarry product is cat 
ainadt tiU thcraxiMfipfanitalmwanoke^ andtiUapartof k^ 
pntiipoiiacoldbody, hattfenainiiaptanapiMly, and pn^aente the 
appeanmee of a porous and fHahle body wiclloat odmt>*^An^ 
noL G*>7i» des Sciences i^lu^siques. , 

11. 0/4 ifi^ Discolor atton and Porosity of Coral OrnainoiUy ami 
the foejUiod qf Preventing ii.-^Jkf J. J. Viggv. 

Iv Ium been long knowB; tiiat necUacM, braodeti, and ear^^ 

of cpral, undergo, utier buing worn, a very remarkable change, 
and become extremely white aiul porous. Jewellers have no 
othar remedy ibr this detmmitioQ, than to remove the upper 
•mtm of eoial, till they oomo la adepth where no ahefatM 
hnd bean pvoduefd. 

This change had been ascribed to the acdon of air and of 
light ; but thit* wa** found by exjU'rinK'Ht not to have been the 
case : and a disooloratioa never took piace, unless wlien the co- 
lal had adnally been worn as an omam®»t» in which case it haa 
naiialiniae ham compleiefy whitened, when need only two or 
dine thnea upon the naked ekin^ and in healed apartments. 
M. Vtrey, therefore, very properly ascnlyeb ihe ihscoloration and 
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porontj of the oofal to the actioii of a paiticiikr add which ex- 
ists in the moisture of the body. According to the analysis of 
Thcnard the acetic, accordinf^r to Berzelius tlie lactic, and 
accortiing to BertboLiet the phosphoric ackl^ is found in it under 
particular cireumstanoes. 

In order to prevent this deterioradon of eonl, when uaed Ibr 
the purposes of jeweOery, M. Virey remarks, that it will be suf- 
ficient to impregnate it with a lat body, which will defend it rrom 
the immediate action of weak acids ; and, for this purpose^ he 
leoommends that the oond should be digested in warm oil, or 
ndted wax» so as to enable it to reast the acdon of the add to 
which it isexposed^oumaJdSp Pftarmaete^ AviU 18Sa, No. IV, 



A&T. ^IX^Aeeount of a Chkme Luma NakarA By Jokm 
LmNGSTOHE, Surgeon to the Biitidi Factory, China. Com- 
municated by the Author. 

Xm Europe, monsters never fail to excite much public atten* 
tkm ; they readily obtain a place in museums and the caLineta 
of the curious: and even sli^t deviations from nature, sudi as 
a finger or a toe, more or less, have been the subject of elabo- 
rate memoirs, perhaps in many respects dispi o]x>rlionate to their 
real imjiortancc. In China the case is quite otlierw i.se. We 
know of no such collections. I understand firom Dr Morrison 
that th^ books are mlent on this subject ; and the very extm- 
ordinaiy and interesting monster whidi I am about to describe^ 
was bom only two days journey from Canton, about raxteen 
years ago; has been exhibited at Canton, and all around, ever 
since ; yet, as far as my inquines have extended, m acopunt of 
this lusus natune has hitherto been drawn up^ or has oome to 
the knowledge of any European. 

When I was first informed that a monster was to be seen in 
a lenipijrary iiiclo^^urc near St Agostinlio'b Cliurch, Macao, I 
lost no time m attempting to gratify my curio^ty ; but I learn* 
ed tliat the monster was then unweU, and had retired to rest. I 
then formed the resolution of having him brought to my hooai^ 
lor the double purpose of more delibcrale observatioD, and ha- 
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ving at tlie same time a oorract modd made under nay own eye; 
hat awBK that the only good artist then in Macao was employ- 
ed, I deferred givinn^ my orders for a few days ; in the meou 
time, tlie monster unexpectedly left Macao. 

However, the modeller had made such careful observations of 
Ihe subject, that he informed me he could make an exact repre- 
sentation of what be saw. He has succeeded so welly that I am 
assured by many friends who had careful I y examined the origi- 
nal, that the model is wonderfully exact ; — a fev^'^ nnimjiortant 
exceptions shall be pointeil out in the order of my description. 
I haye epueA do pains in collecting informatkm {am every 
quarter. I have had the advantage of receiving accounts (nm 
a great many intelfigent iiiends, among whoni I have the plea- 
sure to menlion three medical gentlemtn oi'lhis place. All their 
accounts agree surprisingly well. The model has been shewn 
to many of them, and my account read, with both of which they 
lie entirely satisfied,^— so I am persuaded that my own observa- 
tioiiB eould not have added mucli dther to the value or variety of 
those whidi I have been so fortunate as to recdve fiom others* 

A-ke was bom sixteen years ago, in the district of Yun-lang- 
yuen, with another male cluld of nearly the same size united to 
the pit of his stomach by the neck, as if his brother had plunged 
its head into his bifeast The ddn of the principal hm joins 
that of the upper part of the neck of the pansite, quite rega» 
larlyand smoothly, excepting the supcrllt ial bloodvessels, which 
appear somewhat turgid. The siiffV rnigs of the mother were so 
great, that she survived the birth of this monster only two days. 

Since that time^ the parasite has not much increased in sixe*, 
and at preieiit is not much laiger than new-bom infants usually 
are; but the bones are completely formed. The shoulder bones 
are remarkably jiromingut. Here the model is faulty, since it 
represents the roundness of infancy ; but all this plumpness has 
^mppemd fiom the original, where bones seem only to be oo* 



^ I kmn «te Mtbori^ of Ltent^knena Wood flir itiliBg, dua a cvefta ad. 
■pMiMMot of tkt pviite wm tamiftu his wqni rt i-4 to tnuik sad nock maa. 

Hired about deven iarhWi and tha loofcst limb Uurtcen indtes, making Uia ai» 
tvfme lengUi two feet. This accords sulBdenkly well wltii the size I have men- 
tioned; bot aa Uw modellan in Cbina do not wock bjr any scale, it would be nie* 
k» Odrtaco aay aaact tpcmwment of the wlwla ggaia bj knowing a iMrv 
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vcred with skia. The Inpe of the model are tuo prominent 
The maimer b which the thighs appear is quite happy; but 
the feet, partkularly the left, are noi tuffidoitly clubbed^ In 
tbe original, generally the Hwt awl toes are leM peiftci than in 

the model. The toes adhere, and one or two are wanting. 

The attaeimient (jf the iitck of the j)ara«ite to the chest of the 
phnapai, adoiits of a semirotatory motion. The natunii poeii- 
tion of the bellies is towards each other ; but A-kecaa turn his 
brother so far round thai he can bring either vde towacda' hia 
own belly. He also shews that his brother'*s anna can be moved 
freely. The thighs and k reuiaiu siiiliy bent, as represented 
in the model : tlie thigh being anchylosed with the os$a inno- 
mituUa above, and the HbUe below. In scn^gniphia, genitalia 
nimia per&cla lypparent'; qtioniam in archetj^M^ lestinm vestU 
gium nuUif nil, serotique esiguum ^tum, irideodiun aiL At 
penis proportionaliter crassus est ; et prarpuUum glandem semi* 
velat. Tcntigo iiiU iduiu obbi rvatur ; quo tempore Huidum 
visctdum ex urethra ^tiikit, quapr«|>ter Sineoses soaeu copioae 
secemi crednnt. Renes officia ike peHiciunt ; anus deest. 

A-ke is now abont four feet ten inches high>of a feeble frame 
and sickly appearance ; but exoepdng the encombranoe above 
described, he is in all resj>ects porfLL-Lly formed. He apptmrs to 
be buliicitiitly conversiblc and iiitelligent, and sayi> that he ha-s 
. the same feeling of pain, if any part of his brother^s body is 
hurt, as if it was the same pait of his own body : even tbe 
slightflst touch which would be perceptible, if applied to hia own 
person, is equally perceptible if opi^ied to his brother. This 
statement was aiost satiniactorily confirtiied by an ingunious me- 
dical gentleman, who, observing A-4e^s atteution to be fuiiy eni> 
ployed, and his head turned away in a contrary direction, pinchad 
quickly the hip of the parasite; A-ke instantly struck the same 
part of his own penon, just ns if that had been the puMhed 
plaee. 

Formerly he had reason to imagine, ironi certain obscure mo- 
tions which he perec>ived nHthin his hrother, when he was him- 
seif in pain, that all their feelings were reeipncal ; but Ibr amaa 
tintc past he has not been sensible of this, nisi micturus 4t. 
Pratei* ejus Aunquam eodem tempore, seu urgente natura, seu 



CUliaatSti ^atAntiitm .aatiftfWfi^tirU rjUMUi, iirinmn redidlifC (il^ 

A^>n8|railmj0iiew ptrAictly finee: on t|ip contjnrytit 

is comnKmly laborious, and on ike slightest exertkm, mnA m 
walking to a little distaucf, asiiending a flight oi stc])s, or the 
iik0» Jbe breathes quicU^^ and with diihculty. To ruiicvc this 
he supports tbe paraiile with bis bandei but to gblain my con- 
iMwabie dyee of caaeyaifcumbent posttire is aeccswiy. His 
pulse is coowwnly quidc mi SBoall. Mr Gomes felt (fistinctlf 
die pulaaiioa ut' the carotids in the neck of ilit; parasite; it wa* 
feeble. He aLio examined carefully tbe pulse at the wrists ; it 
was very slow, ( vaUe kitUJ. 

The usual tsmpmlure of botb is natursL A-ke wms sn 
unusufd quantity of dathei^ yet be never appears to pers]ir», 
even in the warmest weather. His usual gait is unsteady and 
feeWe; wiiun he walks up or down stairs, he sup|H>ns himself 
with one liand^ and bis broUier with the other, and brings both 
ius feet upon tbe same step^ beftve be attempts to Mfiywwjn^ 
other fool. 

When in his best state of hesllli, he iafiMmNd Mr Gonealtis 

appeiite was so good, that he could inke as much i\xK\ as any 
three of his age ; at present his health in general is roudi iui^ 
paired^, He complains of weakness of stosnafcb^ loss of appetite, 
defective and painful digestion ; so it is oommonly thought (bAt 
lie rawnnt live hog. His ooimtenanoe is sallow^ and niQPema. 
dated than it appears in tlie model. 

A-kc's father is one of the jxH>rt'si cla^y^ ot" huslianduitn. He 
km been oqpt^ut to hire his sun for live ^Spanish dollars a nionth 
«>,tha JBan» vfap has finr his timblo^dl the profits of the.e3diifai- 
lion. . T«aeBibXiaN<disn« peony Sterliii|d is 

nitttanoe into the iudoisure, which they make in public plsces. 
He walks to private houses ; tiie paia-^Ue apptai iug while going 
tbroi^b the streets like a tunior undj^r his dothjos. On tbeee 
ttCWB W M the exhibitor Is cont^ lo receive whateyer.ia givjen. 
Hf^^nomnwniy^gets half 9 dioilar or ii dollar. The oqneem does 
«ot.if|seBP to J)e jmfttabfe. 

Having stated all the circumstances of this wonderful and 
most interesting aibe, as fully as they have come to my knuw- 
Mf^ I nugb^ be e>]tcused from nudung any ^ibservjiUonsy— the 
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MA is ample, and no doidbt a wiety of tngamms ufi i iU BW it will 
be toned. I think, however, you will be deauous to Ivve niy 
lefleedoQS on flome points. T dhall therefore mention a few. 

It will probably he admitted, that as the quantity of nourish- 
ment which the pora^te derives from the principal system, is 
onlj sufficient to preserve life, witfaont adding to the tmlk of 
its partly it reoeives blood onljfim small artenes^periiaps fiom 
the branches of the mammary arteries, where they firecly eimseii- 
late with tlie large branches of the cpigastrics, {oniiuv^ arte- 
ries which may either immediately anastomose ith those of the 
paraate, and supply its veins and heart with blood, suffident to 
support a t^iedes of ciiculatian, similar to that of the fleka Ifi 
viero: the principal supplying the place of iSti^ fHacmUt^ ot the 
blood may be returned to the principal, by a set of veins pecu- 
Jiar to the parasitic state of existence. It is hit^hly pn)bable 
tliat the entire pulmonary system is wantipg, or in a state of 
complete torpor; and firom the flaccid appearanoe of the abdo- 
men» we can scarcely doubt but the ch^hpokHe vUcera are in • 
nmilar state. 

Considering the Chinese account of the seminal secretion as 
founded in error, the parasite can only be regarded as having 
the kidneys in an eflicient state, besides the circulation of the 
bloody and absorbents. This sti^ seems to a^mit of no other 
function* 

This view of our suhjtct accords sufficiently well with that 
theory of Monstrous Protluctions, whicli &up|K>beb limt two dis- 
tinct embryos had coalesced by some accidental circumstance, 
which may have caused the amnions of eadi to adhere ; and 
GontiDverts an cqpinion which at one time had many advocates, 
respecting the nse of the Uquor amniu It may be conjectured, 
on the same view, that the great Rymj)atlietic nerve of A-kc sup- 
plies the urinary and genital systems, and that tlie nerves of his 
skin are diffused over that of his brother also. All thb will re- 
quire lhat our notions of the nervoiis system sludl be oonodendU 
modhfied, before we can be enabled to account ibr the.fewybnt de- 
cisive facts which belong to this part of our subject. To account 
for these, on commonly received principles, it will be necessary to 
suppose that the monster had the same conformation in the pri- 
mordial g^rm. This conjectuxe removes some of our difficidlaes. 
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Reniaiiit hoir the bram of A-ke b in all respects a scnsorhim 
comflmnr to both. 'T1«t the |wa«te» thmto^^ 

cate of the prindpa], is not more dMkmh to be imp;iiied thn a 
supplementary fiiigt-r or toe. Here, however, our i\M exjwnds 
kto a wiklcmc-ss, iDto which it would be unsafe to enter with- 
ontaguide. 1 shaU thefcfore iwgll the task iliUi Uie h 
note ad^ventmoua dfaooverank * 

Macao, 8^* December 1820, 

I 

Aet. XX.— JTwftyry of ^ Magnet ObsemtHions md to htm 
hem made ai Zwanmlnvrg *. In a Letter to Dr DnEwsTSit 

fruin M.G.Moll, Tt ofcssor of Mathematics and Natural 
Philosophy in the Uni\ xr ity of Utrcvht» and Member of the 
Hoyal Institute of thii.Netherhinds, 

Sia, 

Xn the last Kumber of your very Talusble Joiimid, I ffaid a 

table of obscrx'ations iusiTtcd, on the diurniii v;u iaiionsof the 
magnetic needle, truni 1775 to 1780, which ai'c stfltcd tt> have 
been made at Zwanenlntrg in ILtUandy whiht you were imac- 
quamted with the name of the obeervcr, and the nature of fats 
apfNvatns. Give me leaive to say, that these observations, whldi 
are indeed very vaUiable, were not made at Zwanenburjr, but 
in a village at no great distiince from that place, called Spai cii- 
dam. I am not aware tliat observations on the magnetic needle 
were ever made at Zwanenburg for any length of time, although 
the borameler and thermometer have been obsenFed there with 
grest csre ever sinee 1748. You may find these obscrvatkuM 
in the Traii.^ctions of the Haarlem Society; and a paper has 
been j^iven in on that subject to the Institute of the Netherlands 
by IVorp^^sor Van Swinden, which is printed in the Ist volume 
of the Memoinof that Society. Your oorreflpoindent Mr Rum- 
ker could not do otherwise than suppose that the magnetie ob- 
smutions alluded to were made at /wanenburg. They are r©. 
pPMented as made there even In the volumes of the Transiictions 
ef the Haarkm Societyy in which they are printed, and from that 

* IM tUl /MIWI^ VOL Iv. p. 9I& 



Digitized by Google 



l$b Piiifam J«meMQ oil Ifcf Aody ifi^^ 

work Mr Rumker or Cok)nci Beaufoy might have taken th9$. 
It k hawef^r oerUdn, that these mugnrtir •batrvntioiis woe 
nmdm at Spawiodain by one Dr Etylunp, Inqpector of th« Hjr« 
4nHtlie watka m ihfs dntriot of BlriiiplonH Dr Engelouui fae> 

gan his obsenratkms in 1770, and died in 1782. The appara< 
tus he made uso of is now in t!ie jK)!ss<?ssion of Professor V an 
Swindell at Amsterdam. Tins genticiaaa gave some account of 
dMie obsemtkiiit in his R^dierthn ntr U» mguiOei ommMu^ 
in tmn. viiL of the Mkmmr$% prUentii d tAcadhm Mgifaie 
SaenM it ParUj m wliidi ^ume n dbalract is dbo fmad^ 
the very valuable ob5er\ations which Professor Van Swinden 
made at f raueker in fhesiand, duriiig a loog series of years. 
You may ascertain very easily the correctness of the statement 
"which I nowhaere the honour to make, by refierring to the books 
pointed out You will find, by inbj)ecting the volume of the 
Mhmnres des Savam EtrangerSy before alluded to, that the 
<)b^c^vatlt)ns which you republislied, were made by Dr En- 
geknaa in the garden of the house which he occupied 4it Spa- 
mniiini in bb offidai ca|iaGity« The Latitude of Sparendaqi 
l^mMWx LongMe r W $r Eatt of Paris observatory. 
The Ladtudeof Zwanenburg is 5^28' KT; Longitude^ 48^ 
East oi Pai'xs Observatory. I am, Sir, &c. 

Utkscht» 30<^ April VSStl. 



Aht. XXI. — On the Rocky MouHiain Sheep ^ ilic Amerkaiis. 
By PrateMor JjkiusUiOtf *• 

Xu£ Spnnisb aiissioiianesin Caiifomia» soearly as 1607, make 
]iartiMilar mention of « remarkable ifiecies of sbeeiT as oocu«> 
ring in that oouotry ; and it la again netieed by Venegas, in his 

History of Californiju Lewis and Clai ke also hiarcl oj it, and 
.^aiiiftd aome skins from theiiiicky Moutitauis. 1 now present 
$0 the Sodaty a akin of this animal, which was sent from Hud- 
Wa Bay, by Mr Auld, fomeriy of that country* and wboob- 
>i4Uoed it firem the Bodty Mountains. It appears to be the 

• jtMdataiMMliv^oCtlwWenMiitti Kaliifal Hiitoiy Sodelyt and pAUM 
in Uit M«nioifi, vei ttL 
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uf III! lyi I ilipiw bite ui, iiim tlMt k oKUfii be a 

Dm; and di» fbiaof tlie lionmand ibapeof 

body, will not allovv- of its hieing placed with the Capra?or GtMitS; 
while its ibrm, beard and lur, remove it from the genus Ante- 
Japiy Wa «K of opinicm, that it torms a ^pscieft of ageoua 
HiilMirMiiilrimMW fbn ftimlmin ni finit Oaacuniiiii^lhe 
§nm, I WW iMMiedaiiy Unidi «itb its vac0mmatk £iflnMi« 
and it otx iirreil to me, that an animdi inhabiting the tenpcrale 
fegKmaof the Kocky Mountains, with so vaiuabk- a Hecce, tnt^t 
be wily procured, and nmMy introduced into this oouatry, aiid 
fcfaiFabwihte acMitfaa to mrw uu i hummg mmmak. Sln^gij 
«D|M8cd wilb^n»ww» I now beg Jem to aaggeit to ibe So^ 
ciety, providing they agree wkh roe in opinion as to the value 
of this animal, to lake* steps for procuring live hf>e€HiieiiM Irom 
America, in order to make the cxDeiiBiait of intiodiunBff it into 

Tbe Soeiely baidng taken fStm propoial hId e iiiM i U<*atw n» 
* appwBfajl ooiTiiwiftffB of lis mipihwi to conmit wrtb the Ditoc* 

tors of the Highland Society of Scotland, on this inipjrLam pni- 
posai ; and aiso to request Mr Thomas I^aurie, who hab long 
been diftaigmlMci for bb vHunate acquaintanee with nimi ai^ 
ttn^ to fefNart as to t^ Tdoa of cbe wool» te. 
Tbe Mknraig is ihe report of Mr Leiifie : 
The skin submitted to us, is, in Uic minutes of the Society, 
denominated that of " The Rocky Mountam Sheep and, 
fron tfas wnl witl^ which it is covevcd, it may certauiljr be eoi^ 
•dend as nsaify allied to tbafcgeans'tif quadwpeds, tbongb, 
bid id wwled tbis woolly txnwung* we would pridiably Jwnw 
been tndised to oonsider n as aiore alHed to the goat. The ge» 
neral figure of thi^ skin is very different from that of any sheep's 
skin I have ever seen. The diiierence is perhaps most xi^ 
aflridiUe m tbe kngth and igine of tbe ned^ wbfeb, in no 
i^j^ht dcgney lesemfaies thbt of n tbomugh brad benei The 
geiwnl snwetnrewf Ae 'bead, eKtefM^Qy iPiewed, does not sfv 
par to vary from that of other sheep, more than might be as- 
cribed to accidental circumstances. To this remark, however, 
the boatt fimn a remarkable exoeptioii. Tbeir position is very 
ilUfaiat fioni wbflt is obserfed in tbe common ahcqn. . Tbcir 
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cumture u also different|«--Haiciim8taneeB which dcecfv e. 

nnpoirt a nt dWenities of dunracter: These m the emoothness of 
» the horns, and their circular, or rather conical shape, — ^two par- 
ticulars in which they differ from the horns of c^ery species oi 
«heqp with which either history or obiervMbn has made ua 
qualnted. The blackiieasof the honiSi copaparedwith the^rfnte* 
IKSB of the Irool, may also be niendoiied) tfaoqgh, id oAmt dr. 
cumstances, unworthy of notice. The lege, too, of tliis skin, 
arc covered with lonrfcr and coarser hair than wliai is to be 
found on those of the cxnumon sheep. The horns resemble 
those of a eonuMiii goat, more than of a afaeqp^ hi ngaid 10 
aitkn, ooloury and texture. But the goatv horns are iat on the 
under part, or that next the neck, so as to form the mie of a 
pyrmnid. In utlicr res|x?cts they arc conirai. The i 10ms of 
the Rocky Mountain Sheep ^Te completely conical, and in shape 
lesemble the horns of aQ ox more thap those of dther A ^oat or 
any of the wicties of sheep. 

** There is another CTcumst au B e of s^iparant vesemUanae to 
the goat, which may be noticed. The skin exhibited has a ridge 
of hair along the back, considerably longer than the general oor 
vering, whidi is continued up the neck, in the form of a mane, 
thiffkffl* and loniier than that on the back. It has also a tfaiek 
long beard, and a space on each quarter covered with long 
shaggy ' In these particulars there is a resemblance to tlic 
male of the common goat ; and I think it probable the skin be- 
longs to the male sex. In the length of the neck, compared 
with tbatof fhp bodj^there is alsoaiesembUmoe to the commoii 
goat But, ip all these pomts of resemfalanee^ there are qpecifie 
differences, winch a comparison would best Mhistrate. 

•* The wool forming the principal covcriiig of the skin, is a 
strong reason for not classing the animal with the f^unily of goata 
it is no doubt true, that the goat of the East yields a fur in 
many reqpeets reserafating wool; and it mi^ be difficult, in aene 
cases, to disdnguish between hair and wool, especially ftom amall 
specimens. But, in jud^ng from any considerable quantity, 
such as the covering of a whole skin, there would be little diili- 
culty in dcterminiDg whether the substance should be called 
hair or wool ; and, so far as I know^ there is no good antliDSii^ 
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for my species of goat ev^ having been found witli a ooverii^g 
«haUjorcl>i«%or«ioL 

** It jpay be UDPCCcaflgiy to enlarge tother upon the claamfiyat 
lioQ of die aaimal, as tbe qucstioa cannot perhapa be a atb f acto^ 

fii) decided, without the possession of a living specimen. 

The skin seems to be that of a full grown uniinal. A uunv- 
bec of observatioos might be oiiered in illustratioa of this opi- 
oioB. But it may auiBoe to stat^ that the homa and genenl 
upectef tfaeheadyhaveaUtfaeappeaiaiioea of maturi The 
teeth) in particular, are evidently fully grown, and tucli as are 
ol)9er\'cii in a sheep upwai Jb of three years old. Four (jf them, 
oD one sicb* are more or less broken, which may have occurred 
either from acoident or age. 

Tha wod^ whioh forma the chief cmmxtg of the akioi ia fuUy 
aaindiandahalf long, and ia of the very finest quality. Itta 
uaiikc die fleece ol" thu common sheep, which contains a variety 
of different kiiid&, suitable to the fabrication of articles very dis- 
amilar in their nature, and requires much care to distributer 
than in their ptqper onler. Tbe fleece under conaidmtion ia 
irfKiUy fina That on the fove patt'of the akin baa all the ap|>a« 
rent qualities of fine wooL On the back part, it very much tc^ 
%{im\AQs cotUm. The whole fleece is much mixed with hairs; 
aad, 00^ ihoee parts where the hairs are long and pendant^ there 
iaahaoitBQiwooL 

« na wool, if separated fitom the baars, wmld, I think, be 
adapted for the finest purposes of manufacture. But, in its pre- 
sent state, it c«uld not be so applicnl, though many of tlie hairs 
would % oil' in tlie maau&utuhng processes. It is, however, 
highly prohaUe, that, by a carcful aelection of breeding atocfcy 
thahairaaug^ In % gnMt neaaure^ or periiapa entheiy diaap. 
paar in dieeomie of a very few generationa. It has always been 
ohservcd, that where ^eep have been neglected thcij has 
beea comparatively coarse ; and wherever they have been pro- 
ffflf treated, and due advantage taken of the accidental finer 
, Ike qoality of their wool baa been proportionally amo> 
Indeed the improvement in the qualities of wod has 
UDiformly Ix^n niaiked as keeping pace with iht progress of 
arts and civilizaiion. I am, therefore, of opinion, that the wool 
of Ihf Boeky Mountain Sheep would soon beoonie .a great ac* 
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quisiticm to the manufac turers of this country, were the aninial 
which yields it to experience the judicious treatment of many 
British flodcB ; and there can be no doubt, thai such aii' experi- 
ment would be weB woith trying. Under this knproociop» I 
cannot help expresrinf^ a ^h, that the Sodetj, to whose conri- 
deration these remarks are submitted, would exert their influ- 
ence ibr aocomphtthuig aii object which niay prove oi natMumi 
importance. 

At the same timet it'is praper to observe) that shaep aie not 
to be eonsidered as valuable for their fleeee idbne. They merit 

Attention as furnishing yboJ as well as clothing to man, and any 
particular race is of value only in so far as these important ob- 
jects aie combined. How far the Rocky Mountaia Sheep 
might ptove useful as ftimishing food, I have bad no opportu* 
mties of moertaining. As to the value of the wool, if ohtaintd' 
m purity, there seems no room for doubt ; and I may stiMc, 
that I have shewTi specimens to diflertnt ^\ (K)l-(lt'ak'rs, all of 
whom expressed their admiraUon of their quality, and eveo an 
anxiety to purchase. From these speoimeos^ however, it nqr 
be fidr to add, the hairs had been in a great measure eztnicted. 

*^ It may be mentioned, in eonclurion, that it cannot be known 
from the skiii exhibited, whether or not the Rocky Mountain 
Sheep produces what dealers would call kmg wool. The lon^pi^ 
est observed on the skin is scarcely cxceeduig two inches, being 
. about one-half the usual length of the lttll.grown fleeces of the 
mountain sheep of Great Britain, or what is caDed the caidiiig^ 
and clotliing wool, which is even much shorter than the comb- 
sort used for worstcii stuffs, &c. The comparalivf ^liortness, 
however, of the wool under consideration, proves nothi^^ 
S|ieep east their wool annually, if not shorn, and a new eotk 
qnnga up. Thii genetally takes phase in this oounliy aboua 
the month of June. If, therefore, the animal which produeed 
the wool under consideration, was kilk^d scxjii aiUT casting iLs 
old wool, the new wool would not be at its full growth. This 
too, is a point which could best be determined by procuring 
living specimens of the ammal, and observing their hafaka mA 
changes." 

Frofcs£>or Jameson s proposal having been submiited to the 



Dimton of the Highiaad Society, they exprated their williug- 
mmtoto^ftpanfii^ and Appointed a GommiUee lo oamSer with a 
(teMteeof the Wernam SocMtyon the biuiiie»; aadk w 

is contemplation to communicate with the Right Honourable 
the Karl of Daihousie (a Vice-r resident of the Society, und now 
Governor-General of Canada), and request the good othces (£ 
thftfttriotic nobleman lowMda the madiag htmo of Vkmng wf»^ 
oMni of the amflML 



Alt. XXII.— ^rfotif?^ o/' a A^ic' Optical Imtrunieiit,, whkh 
combined Lkc properties of a Covipound Afu ro,ia/pe, Caitwra 
Obtieura, Camera Lucida^ am4 Dia^pml Mirror* By Auuu 

Mr Dear Siit, 

SiKCE I furnished you witli a drawing and description of an 
oplicai instrument 1 constructed about eight years since, winch 
you inserted under the Anicle Microscope of the EdiTiburgik 
Mn^gdopmcRGf I have lately adopted a different mode in the 
cQMlnictvia and application of it, which, I think, oombtnes cer- 
tHD advantages that the former did not possesa. I therefore 
send you a drawing and description of it, lest you may think 
them worthy c^* a place in the Edinbiugh Fhtlosopiucai Joiu:- 
ad. 

Kg. d. of Plate IV. icpreaents the inttnunent under its ua» 
fmed construction. The body is ibrmed of two hollow hemi- 

spheres of Ijra^ strewed together, within which ib placed a me- 
tallic reiiector, at an angle of 45*^ with the tubes of the instn^ 
ment, which are screwed into the upper and front sides of the 
hattow ball of he a s o^ tbe diameter of which is about four inches^ 
Tka iMtruiaent is represented fitted with a rig^t-angled trian- 
gular prism, placed at the outer end of the horizontal tube or 
lubes, in urder to correct the position of the objects which, al- 
tiiough erect when viewed without it, would otherwise be re- 
vmriu The olject-i^ass of this instrument is formed of two 
him, eadi of doufak the focal distance reqmred, placed at the 
points where the tubes are fixed on the top and front of the 
ball ; and the eye-piece is of the usual construction in telescopes, 
and has a compound eye-glass. 
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The instrument is represented in Fig. 13. iL> resting on a sphe- 
rical holiuw in a flat stanti, which cuiiipletely supplies Uie place 
of a universal joint, as the instrument can be turned in any cU« 
rectioD, the weight of the metallic reflector md bna faali 
dering it pcrfeetlj ateadj, even when the ▼ertical tube ia in a 
honaontal poaitioii* 

The purjx)scs to which I have applied llus insli-ument, are 
those of a Camera Obscura, Camera Lucid% Diagonal Mirror^ 
and Compound Microscope. When used as a Camera Obacura, to 

views fhwi natuie, or in drawing an j other suh* 
jeet, a ndctooieter, divided into aquares, is phMsed at the fieUU 
harof the instniment, and the drawing-paper being divided into 
corresponding squares of any dimensions, tlie object seen in tlji- 
field of view of the instrument, can, by a person at ail practised m 
drawings be dehneatedwith 4>e greatest truth, aodonanjreqiiired 
scale; and as the instrumeiit has a small magnifying |x)wer^ di». 
tant objects can be seen by any eye with the greatest distinctness. 
When used as a Camera Lucida, without the microiiietcr, the 
instrument is placed on its side upon on elevated stands with triaj^ 
gular feet, as seen in Fig. 4., and the prism before mentioned ia 
removed from the outer end of the horizontal tube^ now fiwe- 

4 

shortened, and pointing towards you, and placed on the end of 

the vertical tube, now also in a liorizontal position, close by the 
eye-glass ; and as it is open on the under side, as in the prism of 
the camera lucida, by a similar adjustment of ti^e eye, the picture 
seen in the instniment will appear to be painted on the table 
below, and the outline of it may be drawn on paper, with the 
same precision as with that instrument ; for in both poations of 
the instrument above described, the objects seen nre neither in- 
verted nor reversed, although, from its peculiar construction, 
thej must necessarily be received into the instrument, from the 
observer's left hand side. When used ae a Diagonal Minor, 
the pnsm that displaced the eye-apertum may be removed, and 
the aperture again fixed to the cyc-picce, and the instrument 
placed in its former upriglii pohidon upon the stand represented 
at Fig. 8. When any print or tinted view is properly tlJumi- 
nated, and placed in a pootion perpendicular tathe axis of the 
instrument, then, by an adjustment of the sliding-tubes to th» 
eye, as in a common telescc^, the oljects of the iflominate d' 

s 
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|Mtnrewitt be MO rnove dntinetly than with the natural eye^ 
and greaUy magnified ; and the sixe of the otijecta, and eiteiH 

of the field of view, will be ref^ulated by the distance of the in- 
rtrument from the picture. And when the instrument is used 
as a Compound Microscope, the magnifierB necessary are screw. 
«d mto the end of the hoiiaoDtal tube deaoribed at Fig. 1., the 
outer end of wliidi is left peHectly ainooth, in oitbr to 
•Bother dbott afiding-tube, fitted m a sta^e, with spiral aerows, 
for admitting sliders of any thickness, with transparent objects. 
When opac^ue objects are to be examined by this microscope, 
they are placed on a stage, properly illuminated; and the in- 
MnnBent being placed on the spherical hollow etandy fimt de» 
•cribedy at Of about the focal distance of the glasses of thein* 
strument from the object to be viewed, distinct vision may be 
quickly obtained, without any adiu!*init nt of the tubes of the 
instrument, by merely moving tlie flat stand on which it is 
placed gantly to or firam the objept to be viewed. It will be 
M ftinm the conatructiott of tUb instrument, that its gieate* 
magiiifying power as a microsoope, must be when all the tubes 
art lully drawn out, but that the power may be increaned or di- 
minished to a certain degree at pleasure, by shoving out or in 
the said tubesi without imy diange l^eing made on the glasaea 
of the instrument. • 

)t may be objected to this instrument, that a connderable 
portion of light must be lost by the refractions and reflections 
necessary to prodnt e the effects described. T have not, how- 
mr, found in practice that ao^ material difiadvantage arises 
tfcenftom, as I thuik the largeneia of the apertures made use «f 
idnnts a suiBdency of light to obviate this defect; and I haife 
not been able to discover, particularly in microscopic researches, 
that tl^e instrument ppssebses any disadvantages in regard to dis? 
tinctness o£ vision* 

As thb inflrument, with the spherical ball of brass and me- 
talfc vefledor within the same* n so heavy as to make it not 
MBdently portable for carrying abroad, to assist in talung views 
fifom nature, I have devised a luudc to remedy this, by render- 
ing the vertical tube or tubes of the instrument described under 
^ig. 1. ^t for the purpose. When this tube is Mnscrewed from 
liMqpHP part of the brass bail, it will be sm, that one of the 

T. 3M». 9. JULY 1821. K 
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object-glasses of the instrument is attaclied to it, and that bj 
renoving the other object-glass fiom tbe fauier end of the hotw 
iODt«l tube in front of the instrument, and placing it in die 
wider part of a conical mouth-piece of faraas, whix^ acrewi into 
the objcct-L ikI of said vertical tube, as represented under Fig. 3. 
both object-glasses are brought near to each other, and it again 
becomes an astronomical telescope, with a small magnifying 
power. If to this conical mouth-piece of brass be affixed mm 
of the double right-angled triangular prisms of one pieee of 
glass, with its two reflecting surfaces placed at right angles, con- 
Hlructed by me ^oniv time since, and drawn am] dLsciibud under 
tiie article Microscope of the Edinburgh Encyciopsdia before 
alluded to, then, by the use of a microsoc^ placed at the field- 
bar as before described, it is agam fitted for the purposes of n 
emera cbseuiv, when placed in a mtieal position on a portaUe 
stand, also represented under Fig. 3. If this instrument, in- 
stead of the vertical position it here appears in, be placed in n 
horiiontal one, and the double prism removed Iran the cb" 
jeet, and affixed at the eye-end of die instrument, then it be* 
eouMs fitted Ibr the purposes of a camm Itidda, because the 
said double prism is left uncovered, both above and below, as 
in the former case described. And if to the extremity of the 
said OQoical mouth-piece be affixed a smooth tube, with addi- 
tional magnifiers as befoe described, then the instrument, if so 
required, becomes fitted fiw the purposes €i a compound mieiVH 
soopei 

From the various distances at whieb the glsisses of the instru- 
ment first described are placed, it is not easy to ascertain its 
magnifying power as a microscope, by the common nde of cnT> 
culatkm* But by the addition of a compound magniier of half 
an inch focus to its glasses, as an astronomical telescope, I have 
fonnd the apparent magnified surlkce of the Held of view, when 
at the same distance frt^m the eye that the imasre of the object 
painted witliin the instrument was from the object itfecJf, and 
when the magnified appearance of the object filled the whole of 
diat fidd, to be, when compared with the real siae of the o fc jee t 
viewed, as 1600 to 1. Alex. Waddslu 

Heicmitahf Hill, 1 
To Vr Bremier. 
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- Aet. XXIII. — Aamni of tJte Erplos'um of a Stcaiii-Boikr at 
Loehrin DMMery. By Robebt 9t£V£N80N, Esq. F. R. S. £. 
Civil Engineer. 

E aJarming accident wliich hapj^iicii ai Loclirin Distillery 
about iive o'clixik in the afternoon of the 2d ot April last, by 
the explosion of a large steam-boiler on the high pressure princi- 
ple lumng created a very considen^le sensation in the public 
niU, Mr Adie optician and I vi^ted the spot on the IbDowmg 
day, and were kindly received by Afr Haig, the proprietor of 
the works ^iio freely comumnicated to us every information on 
tbe subject. 

It would be foreign to the object of this notice, to enter into 
aaydelaO regarding the extent of Loehrin Distillery; but f 
tmncH omit observing how important its operations must be in a 

public fK'inl of view, especially to the agricullurist, when it is 
consideri^, that, in thefonn oi' duties to Government alone, the 
proprietors sometimes pay Fifteen tfumeand pounds SterUng o- 
mdr, for sfHrits distilled from grain. Every circumstance, there- 
fore, connected with operations of such magnitude, becomes an 
object of general concern. 

A proposition having been tiKide for boihng the large stills of 
Loehrin by means of steam at a high pressure, Xo he conducted 
tlira^gh pipes into these vessels, as more economical and con* 
veaient for the works, than the common fumaGe8,<^«n appara- 
(!D was nianiifaetured by the workmen belonging to the distillery, 
"1 hIdcIi iu> expence seems to have been spared lor making the 
steam-boiler as complete and effective as possible. The boiler 
iod its appurtenances began to work about the Slst dl March 
hit; hut had only been in operation about twelve days, when 
•welhtng connected with the mercurial-gauge for measuring the 
nuensiiy or pressure of the steam, was observed tf) be out of 
order. Before the engineer could be got to examme and repair 
it> an explodon took place, attendeil by circumstances which in- 
cite the sudden production of a force uncontrollably great 

IMoiler measured no less than about 87 feet m length, S ibet ' 
Btlreadth at the bottom, 2 feet immediately under the top, and 

e2 
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•bout 4 feet in height; aiul the bottoim iamang a aenacM^ 
me bio the body of tlie boiler. Itft^ariMB-ieclioii mm of n cm-, 
cent ferm, as will be seen hf veferrmg to Pkte 1. Fig. 17«» a 

construction a(lo|)iccl with a view tu tiie more ready aiid bendi- 
cial circukitioii of the heat of the furnace. The whole weight of 
the boiler ie siid to have faeea about 9 tons i of vbdcb the top 
and aides weie estimated to wei§^ about 7 tons. Thia iaxge 
proportioii of 7 tons weight was torn from the bottom by the ei« 

pansive loFce, and thrown up with suc:}i amazing impetus, lliaL 
it da^ihed aside its arched covenug ol brick-work, penetrated the 
roqf of the boiler^houa^ and» aeeording to the estimaie.of those 
witnessed the scene, rose Into the atmospheve to the .height 
of mythM than 70 feet before it b^;an to descend. Onthe.south^ 
the boiler-house was flanked by other buildings ; while it was 
free on the nortli. Owing to this circumstance, the projected mass 
naturally rec^ved an indinaUon to the northward, and, describing 
a9L' atch in its paae^ through the air, it alighted on the roof of 
the* gieat nunbphouse of the distillery, situate at the'distanceof 
150 feet from the boiler-house, and in its fall carried every thing 
before it. Even the floor of tlie mash-house was broken up, 
and one .side of a large circular mashing-vat ^ castoroa was 
crushed in pieces* 

' To. iilnstrate the expansive force still fiHrther, we may ob* 
sarrey that the boiler was constructed of maUeable iron phutes,. 

three-eighths of an inch in thickness, and only 8 inches in 
breadtii. With a view to bind and strengthen the cross-sectian 
of the boiler, it was set upon thirty-six bars of cast-iron,, mcoaur* 
iiig6 inoheaiadepth, by 2| inches in thickness, forming aonuB^ 
ties across the semidrcuhur bottom. Notwithstanding these piw*- 
cautions, we see, that the top and sides of this ponderous vessel 
were wresttxl frt>m its l>uiloni ; and, though weighing about 7 
tons, as before noticed^ were projected into the air about 'ZD . 
fiwt, and- fell at the distance of 150 feet. It also deaema 
our partienkur nodoe, that the bottom, thou^ lifted wi& 
the top and sides at least to the hdght of 14 or 15 feet, waa 
found deposited among the nibbish merely on the ouiside of the 
boiler-house ; it was bent, however, from its r^^ular ■^*'^''^*ilar 
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Ibciii^ into an angular figure in the reverse directioa ; the oonvex' 
baling now beeome the concave lide. 

These circumsiaiices strikingly shew the invincible power of 
the agents employed in such apparatus, and pcMnt out the re- 
ifionabilitj which unavoidabljr attaches itadf to the employ- 
nent of steam at a faig|h piwure^ in a laanuiSMtofy, where 
mnneRNu imKvidnBlBy and much valuable property^ are aft 
itake. In this case, the greatest anxiety certMnly existed CQ 
the part of the proprietors, to have recourse to e\Try pro. 
per precaution ; yet an explosion took place, and two workmen 
weieinatten^nioe on the tioiler, lost dieir lives. One of the 
aiffeuis was Ibund with his head doven in two. The legs at 
Ae odier nan were severed from the body, and feund tn the 
boiler-house, wFiile the body itself was discovered among the 
rubbish on the outside of the building. Among the suipris- 
iiig circumstances} however, which attended this disaster, it may 
be notioedy that oomparalively little damage wms done, though 
the pranises are every where oomfxised of inflammlAhle iratters, 
and crowded with peofilc ril work, all of whom escaped withotrt 
ifljuTy, exce]Mini^ the two unfortunate individuals mentioned. 

The bcnler, in the act of burning, discharged a great quan- 
tity of steam in the air, part of which *was condensed upon tho 
upper walls of the ad)efinng buikRng^ which stiH appear as if 
tbe^ had tieen partiiAy white-washed. A dreadful notse was 
al=o heard at a distance like a dap of thunder; though those 
engaged within the premisses do not appear to have been much 
ahmnd by the noise of the ex[4oaon. Itmay be added, that 
ticmar produced by the concussioD was disdncliy felt at 
tte dhtance i^a mile from die BisdHery. 

It is now, pciliaps, impossible to ascertain with certainty how 
this accident happened ; but it deserves to be remarked, that the 
• sides and top of the boiler were torn from the bottom honzontdly,in 
"die diSB C tiim of one of the rows of rivet-holes, almost in asregu- 
Iva namer as if the separation had been made with a-^harp 
hftnnsent. We cannot help thiriking, that this lx)iler was 
ISerced with a superabundance of rivet-holes. For the plates, 
^)ttch were only 8 inches in breadth, were made to overlap 
tmk odier 4 inches^ and then rivetted in such a manner, 
iht om the whole surface of the boiler only hands -or com* 
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pa] imeiits of about inches in breadth, were left without 
peribrations. These holes being, at the same UiDt^ {Mer- 
ced only about one ineh and a quarter apart ; almost aa taucfa 
of the uon at the aeams or joiaiiigB wa% by this nueans, cut 
toto rivet-holes as was left in an entire state. We may 
add, that if this boiler, which was made with materials of great 
strengtli, had been more jiuiiciousiy put together ; if fewer 
rivets had been employed, and if the bars across the bottom, 
marked letter a in the section. Fig. 1. Plate 17. had been rivet> 
ted and otherwise strongly connected with die horns or points 
oi' the crtbieiit l)ottom, it might have resisted a much greater 
strain than it w as calculated to sustain. 

In building or constructing steanvboilers, the work should h^ao 
laid out by the artist, that the plates may break jamt^ if we may 
apply a tashnical term in mssonry to this operatioQ ; or, in cither 
words, the plates of which the boiler is to be formed should be 
so arranged, that the end-joint of one plate nmy fall int<^) the 
middle o( the two adjoining plates. If attentiua were paid to 
this arrangement, the plates of the top and bottom would 
fom part of the sides, and the vessel would possess much addi* 
tional strength, at the expence, perhaps, of but a little sore 
labour. In preserving the strength of the ])lates, great attention 
sliould also be paid to the punching or pertbration of the lioles 
in good order, that the seams may fit each otlier. The punch 
or chisel for this purpose, should be uniformly cylindricali or 
have as Uttle taper towards the point as possible; so that the 
fibre or texture of the iron may not be deranged in perforating 
the I ivci-holcs. When iron ls unduly stretched in this optraliun, 
it produces an effect similar to what workuieo term coldshort ; 
and has a direct tendency to lessen the strength of the portioiis 
of iron remaining between the holes. These holes ought alsa^ 
ipvariably, to be pierced, so as to run in a zig-zag or alternate di- 
rection, instead of beiug ranged in straight hnes, as is sometimes 
done. 

To show still farther the utility of these observatiuiis, lat .us 
suppose that a horizontal section of the boiler at I^ochrin oiai- 
tained 324 square inches of iron. After making every allow* 

ance for rivet-holes of the diauiLttr of ^ihsol aii inch, jK rforatcd 
at the distance of about 1 inch and ' th apart, we iind« irom Uie 
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i^rc^te fllrength of these |x>rUoiiii of iron, supposing the whole 
lo be ta a sentid state, and allowing at the rate of 27 tons as the 
square bich of good irmi will Bii«tatii» that the bailer 
wmiM withstand a Ibioe of about 8748 toiis» before it wotdd be 

torn asunder. Instead of 1 inch and Jth, let us suppose that 
the holes are perforated at the distance of 2 inches apart, and 
we shall then find that the bcnler will sustain a force equal to 
about if;724 tons, or equal to Sd76 tons niQfe. Onexamnnig 
the section of this boiler, it will be found, that its figure is not 
calculated to give strengtli, unless the horns or points of the 
crescent had been very strongly connetteti by IjoIls or rivets, to 
the bars crossing the arched bottom. For it is not sufficient 
to set a boiler upon cast-inm bars, and make them simply 
lo embrace it by wedging with iron at the bottom, without 
fixing them with rivets, or bolts; neither does it appear that cast 
iron is so suitable Ibr this purpose as malleable iron. 

In explaining tlie immediate cause of the explosion, it lias 
been supposed, that the upper ridge of the semicircular bot> 
torn of the boiler had been allowed to get into a stale of incan- 
descence, when a jet of water ftom the feeding-pipe having (as 
is imagined) Ijeen incautiously let inlt) the boiler, tlie effect of an 
additional supply of water in this cntical state of things, was 
to produce a sudden and great quantt^ of steam, or the extrica- 
tion of gases of enormous Toluroey by the decomposition of the 
water, by which the bwler, as we learn, was projected into 
the air like a rocket. 

In the first trials ot the boiler at T.ochrin, thougii weighing 
upwards of nine tons, it was found to vibrate and move in its 
pboe with the force of the steam at the rate of about 60 pounds to 
the sqiure inch. The pressure was then, by the express orders 
of Messrs Haig, reduced to 40 pounds upon the square inch, 
ami one of the safety-valves with this load, was put under lock 
and key, and the charge of it given Uy tiie Ibreman the works 
In oonsequence of some mismanagement, however, the pressure 
most obviously have been gready increased. If we suppose 
Ihe vdbcky of the top and sides of the boiler at the moment of 
theexplosion, In have been at the rate <if uIkjui 80 iect per second, 
Its impetus in that ca>*e had been n()t less than about 720 
tOBk We here calculate the casuiron bars in the usual way, 
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though it must be recollected that this metal, when heated, 
lones much of its strength. On tlic whole, ho \s ever, it is pro- 
bable that tiie eotire impulse given by the explosive ibroe» 
oould not in thb caie hsve been im then ^$80 towim the 
am of the boyer, or about ftUt fioiiiidb opoBwh aquai« uwh 
of its tiirfiice. 

The working power of steani in the condensing en^jines upon 
Watt and Bolton s principle^ is now usually ac^usted to a pres- 
sure of from ^ to 5 pounds tqpon the square nioJi* But m 
Tremhiok's or WoolPs high pmsun^a^giiiea, where there is 
no eooden&ing apparatus, it is not unustial to work with up- 
wards of 80 pounds on the sqviat c uieh. The greatest precau- 
tion, thi relnre, in the iipj)]ieatT(vn of tills principlci bocooies DCS 
cessary in Uie management of the apparatus. 

On thexither hand, it naay be proper to observe, that noo* 
dents like this of Loohrin, are fay no means beyond the power 
of remedy. If proper attention were paid to the safety-vahresi 
fuid lo the obvious and simple indicaticms of the mercurial gauge, 
and if tlie iircnien were r^ulai* in supj)lying the boiler with fud 
and water, the risk ef expiosionnughl with considterable certainty 
be avoided. 

Kotwitbrtandbff the nunefotts unprovenents upon the staan* 

engine which arc daily making, it is still a desideratum in the 
use of the steam-boiler to construct a safety-valve, which shall 
depend as littler possible upon Jthe engtiie-men for the oertain- 
ty of its openrtion. For this purpose^ Mr Adie 8i|gge8t% that 
a^piBoe of plate-copper might be flatrodnoed into the manbole of 
the boiler, the strei^gth of whichshould be previously so adjusted 
that it shaU give wav when die expansive force of the steam ex- 
ceeds about oae-iiall more than the pressure at which it is in- 
tended to be wrought For the greater safety of those near the 
hoileiv e woodcnjor metaUic |npe nijghi be connected with this 
plate or regulator^ which should be made to nse IS or 14 ieet 
above the boiler. Although this description of safety- valve 
would, perhaps, wlien occasionally tlirown oil', deprive us for a 
'time of the use of the boiler ; yet the object of the greater safety 
of persons in its neighbourhood would be attained. 

BiwJB the preceding part of this ardcle was lead ,befiNe the 
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Wcrnenan Sixiety, on the 14tfi of April last, the writer of it 
has again viwted the scene of the explosion, in company with 
Mr Neill, araretaryOo thai iodety, Mr Bald^ eaigaiiecty and Jir 
Gatnner, jnm-foinider and tragbe laaW ; wIwd tlia'CiiMft* 
ataMSoi <<if tUs cataatrapbe wel« again inquired tiitos thouph 
without l>eing able to come to anv very «aUsiaoUH'y result upon 
Uie iminediate cause of the accident. 

Upon impacting the boiler^ in order to asc»lain if it had iicaa 
Iwalad to a itate of inoandeaoeBoe, oneendol' the bactoiB boie 
inarka of a brownish colour, sudi as irao generally eiduMto 
when cooled from r state of redness, while, at the opposite 
extrernitv, ascortained to be the end of the l»iler next to the 
fiimaoe-door, part of a leaden pliig^-fiihiig one of tiie riveti> 
holes found unmelled in its pbu». This leaden phig had 
heea introdaced wkh a "view more effiectualiy to guard agiinsC 
the very accident which we are now snpposing to have happen* 
hv the lx>ttoni of the lK)iler getting redJiot, and the introdut;- 
tion of a jet of water wliile it was in that state. 

The oircunistance of the leaden plug having l)eeu found uo- 
altei^ in ito plaoa in the inaideof thabaClin<^the boi^ 
to Aow Aat the part n^t to the ftimaee door had not been in 
a state of incandescence, otherwiae this plug must have been melU 
«d in the interior, as it was cither melted or had bL't.'u biukcn off 
on the exterior side of tlie boiler, and disappeared* But it is 
Ipessifajia that a quantity of water had remained in the baikr 
at 4iie moBMnt of the exploMi, and that the enrrenl oi air near 
the IWmaoe deor had been sufficient to prevent the inside part 
of the plug from melting. In a boiler 07 feet long, its bottom 
niigbi be so distorted by the Ireat of the furnace, that a small 
<]iiaBttty of water inigbt remain at €iiie end, while the other end 
waa healed io redae8a4 and this, on the intRMhicdon of watert 
wocdd midden ly produce the extrioatitNi of gam eulBckpt, by 
their expansive force, to cause the explosion. 

It is hardly possihle to conceive that such violent and instan- 
taneous effiecU could pnxeed from steam raised in tiie usual 
taaj, aa there were two safety-valves in the top of the boiler, 
wUcb were said to have been loaded with not more than 40 
pounds to the square indi. It seems most probaUe, thereforet 
that the immediate cau^eui ihi^ accident, wa^ the unduly health 
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state of the cud of die boiler next the feed ing-pipc. This is also 
rendered hkely, from the body of one of the unfortunate suf- 
f«fs having been Ibuod near the position of thk i»pe aaer 
^ihft aesideutf who is.nippoaed to have been in the act of tmrn^ 
h^the cock when the e&ploeiiin took pboe. It ndeed, 
hardly possible upon any otlier hypothesis, to account for the 
production of a prcssun: of upwards of 200 pniudi* Lo die 
square inch, required fur tearing the boiler asunder, and pro- 
jeeting about two-thinU of it into the atmosphere to the he^t 
ofTOieet. 

Still it must be aUowed, that a oonaderaUe degree of uncertainty . 

hangs ovci' the cause of this explosion. If the valves were not 
strangely mismanaged, how. is it possible that the steam could be 
nuBed gradually to such a pressure as ivas neoesmy to produQg^ 
d&cta equal to the moet yident retults fvom the ezploBkm 
of gunpowder ? On the other hand^ if we supj^se that the end 
of the boiler next to the pipe lor supplying it with water bad 
got inu> Li biate of incandescence, and that the (irenmn hod sud- 
denly iet a quantity ol' water into it, we can thus account for 
the extrieation of gates capable of producing all the phenone> 
■a which followed. The boiler^ in the fint or experimental triable 
- had Tibnted in its place with a pretBure of 60 pounds to the 
square inch, as Wfore luiiieed : but the valves were now loaded 
only with 40 pounds to the square incli. The probability there- 
fore is, that at the moment of the cxplo^on, the weakest part 
of the boiler had given way, before the safety-TalveB, compaia- 
tively small, when oonndered in reference to a boiler 97 feet 
in length, couid (»perate for its relief, from ilie sudden and in>- 
mense pressure applied. The safety-valves, indeed, appear 
to have performed their office, though they were inadequate to 
the intended purpose. One of them was Uirown out to a gicat 
height, and desoflied a huge arch, in a dtieetion somewhal dif- 
ferent from that of the great mass of the boiler : this iron-valve, 
in its fall, passed throui^di i\\v. roof of a distant house, one of 
the inmates ol' which narrowly escaped being killed. 

Edinburgh, ) 
Jufie 1. 1821. J 
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AuT. XXIV. — On MeUUlurgic Cryiitallograj)h^. By Proies- 

lior HAUiiiiMANK. 

Introduction.'^ In our investigations concenuug the forma- 
tioD of inorgsnic bodies, we cuinot hope to make tueoessful 
disomreries in any other way, than by observing Natnre aetualfy 
at work in fomung these bodies. And not only must we ob* 

serve Nature in her ow n operations ; we ()ii«:ht also to place na- 
tural bodies in such conditions as to excite and draw forth their 
latent powers. From effects, thus in some degree artificially 
produced, we may often be able to trace the path tluougb 
wlttcK these bodies, as they are in their natural state, niually 
pass, aud hence to develope the principles that regulate their 
- formation and transfuniiaiiun. In these experiments, however, 
our conclusions are liable to uncertainty, from the consideration, 
that, in the case of large masses, having space and time (or the 
operation to which they are subjected, the powers which thcae 
bocfies possess, in these circumstances, are capable of producing 
very different effects from what they produw on a smaller scalo, 
with t^pace and time greatly limited. But we shall ha%'e greater 
dependence upon our condusbns, in proportion as the artificial 
conditions in which we place bodies are assimilated to those 
which lead naturally to the formations and changes we wish to 
examine. And in order to arrive at such conclusions, we sliall 
find, that those o])scrvations which leMJil from great metallurgi- 
cal processes, are likely to be much more accurate than those 
tesulting from small chemical experiments, though undoubtedly 
these last are of great importance. 

By conducting our investigations in the manner stated above, 
we caniutt fail to make tlic observation, that the natural powers 
of bodies lead titten Uy the same result by different prtx^essej^; 
and that some natural bodies can be made to produce the same 
Ibnnations by contrary processes. A fonnation oAen takes 
plaoe by what is called a dry process, so exactly snmikr to^what 
i» produced by a wet process, as not to be distinn^uishe<l the one 
from the other. t'o[)[)er subjected to metallurgical processes, 
forms octaedral crystals, in the same manner as when subjected 
to a wet process* Ciystals of arsenic add, when produced by 
iutUmaHon, are often similar to those which are formed from a 
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watery soluUoo of that substance. Tlie compact artiiiciai gqlc* 
na or lead-glance, (bimd in meltiiig-fiiniaoeBy casDot bedkliii- 
gttUhed ftwn what is nalmllj produoed b 
galenn, ^vlndh is MXiMStiaM pvoduocd in tuekm^-fumaoB^ bnuv 
every resemblance to that which occurs in metallic veins, except 
that, in the tbrmer, there may be observ^ a certain porousness, 
which is not found in the latter. We cannot, however, certain- 
ly oondudsy 4hat the apecuneiis c( gdom and pwiidiKgafenay 
whkli <iociir m melalUc vom and atraU, aw fimdaoed by 
tme 'and the same process, namely, by suIdinuUioti. In the 
upper parts of the metallic vein which occurs in the mine 
of Andreasberg, called Catheriaa Neufang, there is lound 
« eompottad oontauung meok^ friable flilver<^]a]ioe» aom- 
teouB yellow crpiBient or aulpburet <£ araeincy and aooii^ 
«aoiia ttaemcal acid, wlHeh exhibits the appearanee of bmg 
an igneous produGtk>n, and whicli Ixars a very close afHnity 
to some varieties of arseiucai arg(>ntiferous lead, occunizig io 
ndxtures, whicfa alao are paoduoed hj heat, but which has bees 
Ibmed on the wet way, if a pmeaa of deoompoolioii tn the 
Yein ttaelf. Theae facta ou^t to make ua caartioiia of aaeribing 
to similar formations, uniformly one and the same cause. 

Crystalline formations are by far the most remarkable of all 
those that proceed from inorganic bodies, because in these the 
i i pat aA i gpawera aet with the ptedae fq;ttbrity of mathematical 
fnhidfiles. Aitfiough, however, we admire thb regularity of 
operation, and althoii^li we have made some discoveries of liic 
fnathematical connexion which subsists among the crystalline 
fonrma of Tarious mineral substances, yet, it must be confessed, 
that oar knowiedge of the theory reapecdiig the ftmatioD of 
cryatala ia ▼eiy fiuited We aae aliongly iodyoed, theieftte, 
lo cultivate a more inttmale knowledge of thia departmeat of 
science; and we trust, that, in our invi^tigations concerning the 
ibrmatioaof crystals, we shall derive no inconsiderable a^stanoe 
from metalluigical pt Dc es a ea . In the observations which Ibttow, 
I TOitttre to present lo the public the fkat ^ ^b d aaen of ctymd^ 
lisationa, formed by metalhif]^oal pnoessea; and in this fMr- 
formantL' I hope to receive the more indulgence, as the train of 
chservaUoDs whidi I pursue has not hitherto boeo enleivd ufxia. 
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1. M^aUk CrystalUitaiwnt. 

Metdlk wiUtanew, in a stale of cryitaUinatiaij axhiUt a. 
ittMsb yrfiaftM* uoifbcHiUy tliaii oUiar iryitiilHiMt tKMii<y» In ml- 
phiiretted, but mote partioiilariy in oxidbed metals, we dwoovcr 

a beautiful variety t>r crystalline forms. Aujurding to the ob- 
nervatiottB which have been hitherto uiade, the origioa) form of 
aU ncnab mmm to be a vogular octeedion ; and the edge of the 
•etiandety ciyataUiae tamMy whach ennKNinda this oqfiiial f<v»» 
does Aol posaeM any great extenaao. Mntitree do not appear 
to produce any change in the original form of metals ; they 
merdy regulate variously the series of secondary forms. This 
is evident in mixtures of antimoujr with silver, and of silver with 
wecury* Were iheee ofinuonB eonqpletely establiibedt a mm 
piofiitUMl ttody cf mwiatalogy would lead to oohcUubods of a 
veicj important md valuaUe nature. Fran thenoe it might 
perhaps t>e juiitiy inferred, that the principJu uf crystalline for^ 
laation in those metals mentiooed abovcy lies deeper than in those 
me^Uic aubetaneea hitherto discovered; tbat aU metals are sub^ 
jaded to the aanue lawcf cryitfalliaatinnj and hance that we have 
additional enooniagemeBt to hope fiar the diaoovery of a better 
method of decomposing oictals. From them, also, we niighl bo 
enabled to hx with much greater certainty upon that part in a 
luhetanco which is chamrteristic and distinguiahii^ of its na. 
twe; aad aemetinaa we.night be led to point out the matiiod 
ef .fGaooveiiBg substanoea by rhewiMil analyos, wUcb hare not 
hitherto been detected by re-agents. These conjectures are 
placet! in a new light, by some observations which follow, 
with, xefaienioe to metallic crjatalhsations piodM^ by meUU 
hirgical pDocesMS. 

/fi0ik-«<llo matal in.natuie deaerrea a greater Aare of at- 
toition froQi nunerakgists than iian, fiar none in nature is of 
greater Luiportance. Wc are, however, so very far from having 
an accurate jknowledge of this metalf that we are but little ac« 
quainind eren with its r^;u]ar eslenial appearance. Haiiy ob« 
a9fef» diat the ayataUisatioB of native iron has the form of a 
regidar oetaednm. In the native iron wlueli we aometimea find 
scattered through meteoric stones, I have observed crystals 
which had an cx:taedral appearance. This tendency in me* 
teoric iron to the octaedral fasm^ clearly appears also by cor» 
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roding with acid i!s jk>lished surface. Ihit the octaedral f'or- 
inatioii of iron eaii be ascertained with gveater certauilyy by exa* 
mnuur aooie of tboae Yanrtiea which 
Iiirfjical pioccn* 

Jok ffwron. Zawdholfitti was 0i6 lint who |Nihliihcd fusnnut 
obstTv.itions ujKm the tHtacnlial cry stall is^iti tin of iron. For 
his intbmiation he was indebted to Valisncritis, farmerly Froies- 
wat of Medlchie in Pavia, to whom it had been taggested bgr 
aomevary skilfiil aupermteiidant of metallic opei tk ma. ^ Wlm 
he,^ t» nae the words of ZanieheNHis, had camfuliy mrited a 
great qiiantitv of iron-ore, ant! when, havin<^ finished his prej)a- 
ralioii, the iron l>egHii a^ain to return into a solid state, a por- 
tion of it swelled into a large and apparendy kdiaw masa. Ha* 
ving biolwn this iMua with the iiHittct, a mM agmaMa appaMu 
aner was presented. The- whole interior cmttof thia iaflatod 
nM8a wa^ reduced into an innumerable number of pyramtdiiy 
each p^^'mmid Ik-in^ lour-sideil, and each of the planes which 
contained the pyramid having the i^jpearauce of being indented 
and grooved.*^ Thia description is i)la9tratad by a figure. AiU 
ditioBal* notices of eiytialliBed inm have hatn giviii by €hngv»* 
nais PteinRotas, and Romeus • laralaoiiB. In latter tinaa^ 
Guv1<Hi lie Morveau imagfined that he had made new discove- 
ries concerning the eryslalh^aiion of iron and steel ; but he wa^ 
uaaequatnted with the more complete and satisfoctory obeerva' 
tmnaof Grignomia ami a^eiia;' nad what ha haa dawnihad ia 
aaihmg meve than the fina priadptes of iTyiiuHition, piw« 
vmusly aHcerlained by akhymists, and denominated rtte vyJcani, 

Crude ir«Mi, tallifti J- ri^chtism^ which is produced in iroiv- 
fiuruaceis possesses the property of crystaUisaUon. I have aa« 
eartainad that the fStrm of the cry tiala ia oetaadiaK dngao- 
aag' h aa daicribed and akalched cubie lagulhw horn* Pbmmd* 
lUB ako pMetiPed fnm the cavkiea af a fbmaoe Monging to m 
ftMmderv a s[H.fiiiu'n of ciibieal iron, whifh, nccorclinc? to the 
description of Gngnoniis, was found amnectcd with inm, maa*" 
anthua. Cubical crystalhsatioai scry irequently accwr ia* makf' 
siMMea whtia tha pcincipfll §utm ia a mgahur odndntti . . 

ifeia nuPf firequendy- km 
appertained, bv examining the fracture of ipon^^ods. Iron 
appcanng granular in its fracture, owes its texture lo the m- 
lersected crystallisation* which is tlie more perfect) in proportioo 
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to the largeness oi' the grains, and less ao, according as the tex- 
toKoftfaeimkamiayaled tothelntmcfiteel. Althougb 
I cmot i^raewith, the apinion of Epiondsy at haaded dowB to 
IIS hy Lucretiof, and of mote veeent alonuslB, that iion oM il» 

hardness and strengtli to barljed particles, yet I perfectly rely 
upon those ob($ervations and experiments, which prove that the 
cf^iUllibie tenden^ of the t^tUire is different, according to tho 
wious dcgms of tenaci^ ponaaBed by bodiea in a ghreii Teb^ 
tkat Ifon does not poaseea any great tenadty, eicept in a paiv 
ticular state of crystalline texture, and this tenacious textim ii 
obtained by a violent compression. We o-enerallv iiiwi the crys- 
udlioa texture to be moce pertiect, iu proportion .aa it b iesa te* 
aawma; ml Jbaated «», whidi p oaat aaeo a vetj aoiaiU d^^iie 
of taoaal^, oLhifaka a veiy atimg tondeaor to cryatniiieaiiofc> 
ISkr data it appear an improbable iupfMiitioii, that the elementa 
of various crystalline forms are to be found in tlie v:irio\is de- 
grees of flexibility possessed by iron. But this subject does not 
adnat of being more particularly explained iu thb place. 

Thave ave two pnncfpal vaiiatiaB of crade iron» 
iag dlrtinguadiad, namelj, crude iraii, Tidgarly so oallad, amK 
tteel. If the first variety is produced from a carbonaceous mix^ 
ture, it contains more or less of graphite. In the latter variety, 
on the Gontraxyy carbon is more equally distributed through the 
wbole maaa; and if it ia ptodnoad Irani minerals oontnaiag 
waiyneac, it genafally retaina a certain quantity of the maagii 
Btae. In thb wtety, the tendency to cryataHiwtion ia ihudk 
lunger than iu the former, where the crvstalline tendency Li 
less, according lo tlie quantity of gmphite which it contains.. 
Yei in crude iron, vulgarly so called, when allowed to cool slav« 
ly« dbere appears to be aonatiniea produced imperfect oa« 
taadial cryatak; but* it ia an iaofierfcct fonnation, occurring 
dso in other metals, and which Grignonus, in a p a w a g e 
quoted p. 476. tal). 13. tiLT. 1., has (ic^rrilutl and sketched. 
But, as has been justly observed by Komeus Insulanus^ thia 
metalluigian waa mistaken, when he believed the fundamen* 
tal ^ore cf the OTatal to be a rhomboid. In tbeae impsrfect 
oyalalfiaadaiia found in crude in»» the demanta of a regu« 
lar ocUtdron are distinctly observed. The small particles are 
joined tugether by tiiree planes* cutLiug each other at right 
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angles, and ctitting alj%i the edges of a re^ikr otaa^ttm ; Imt 
•ibe crystaliiue Ibmiatioa. does not extend to tiiesu 6dge& The 
greats qtMunuty of die matt m aocunudated in the centnd put 
' «f iIm ofOidral fgcmatkm; wad m •adiol the eig)it tecn». 
dfDQs, wlufih may be coMidefed «e r n mp cwi By an oetaadniBv 
there is a greater or less cavity, so that the Hnes formiDg the 
edges, in which tetraedrons touch each other froin wiUkjiu, are 
curved irnrank. Not do these curved ed§96 form sharp lines, 
bill tbagr aie tbeoiaelvaa fomacL bjr amiuiber of poiiitagDtiigair 
ham tha three axaa of tha oryitaly and baviog s diMetion to 
these axetp and to eadi other at ngjht angles. These poiata, 
ubs>erved by a microscope, form moix- minute axes, from which 
keser pomts go oif at right angles. Many eleinentary octae- 
dnaa in auch pmnts are observed apparaatlj laid over eaoh 
«diar« 80 that the pcanta of the lover q ot a adro na tffot to 
rett tKpaa the lower part ef the upper oetaednma, and the dk- 
mensions of these elementary octaedrons are contracted at tlie 
top^ and being piled up one above aiujilier, the whole has a re- 
senaUanoft to the ekmenta of a very sharp octaedron^ which has 
haon dbaervcd bv Bcanena Inukuiita in the vanutte onotad 
ahova. 

The flttoR^ tendeney to cfyHalKaatfem irhieh appeara hi erad» 
inai produced frum ore* containing mangane^ , atliiiits ot an ex- 
pkmation, partly from this circutustauce, that generally it conw 
tains no §ri^>hite^ which, having a stronger tendency to ^aiaU 
liae^ iBBpadea ^ aryatalline ^DcaMliflaof theiran; but partly 
aim fiem the oomhiiiation of the ivon with manganese, whicb^ 
according to many analyses, bears a small proportion in qutfw 
tity to the iron. For it appears to follow, from many experi- 
ments, that the tendency of metais in a mixed stat^^ to crystal<» 
liae^ ia atBon^er than the teoden^ of the aiaqile metab of which 
the Buxture is oomposed. Nay, it wpipsm to be a g anc f ai Imr 
of Nature, that the ciyatalime tendency of tnoi^ifanie bodiea m 
greater in ]^r()})ortion as they are Uiuruuglily ^algmimied iii 
their mixed slate. 

Crude iron of the nature of steel aoqubes, while in the act of 
oooBag, a £alialed texture, whieh beconiea OMne nmafhahia^ aa» 
aocding to the quantity of charooal whieh ia used fv its pro» 
diction. There oceur ahio on its surface crystalline foha, about 
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the length of an inch^ cutliiig sMch other at various angles, and 
thus fonnino; little cells ; and, by a more aoeucate examinatioa 
<i£ UiM Mm% IlMfve otei Ibuiid the entBiiiee of thepktesto 
have die form of a regular octaedraiy althongh their qD mp let e 
regularity of formation may not always be observed. 

The folia of crude iron have a vivid brightness, and, when 
observed by the naked eye^ appear almost smooth, but, by the 
help of the nieitiaoope, we pemm m them pinnated gvooTOiy 
ivhbh» nmiiii^ om the whole suiftop of th^ ftdiay pnm the 
teadency of the parses to crystalUne fonnatioii. T)u» pheno* 
nienon is in Uke manner observed in other foliated metals artifi* 
nally ])roclu( ed^ and sometime aUp in natural substances, such 
as in native silver. 

Ctyptr^The oystallme fonn of oopper is irall kaomu 
Native oopper k observed to be frequently crystalfiaed, m abo 
thet which is artifidally produced by cemcntetioD. For the 
most part it occurs as a regular octoedron, in various forms* 
Crystalline oopper is also sometimes produced by a dry prepara- 
tbn in mi^alhiigiffil prooeiMB. I am inddned to the kigdneae 
of HcaMTBi^ e pramidiig student, ftr a qpecimen of crude 
oppper (flchwan kupfer) produced in the linindiy of HeMheJs. 
dorf, whidi the same elements of octaedral ciystal- 

ii^iiun, as we found in crude iron described abcive, except that 
the small particles are more numerous, and more cio@^y con- 
nected together. 

We now take 4K6atton lo notipe a vety remairkable cupnous 
production, found in fbundriet, and wfaieh deserves our most 
particular attention; namely, capillary cop|x?r, {pili cuprinif) 
wfuch (jceuisia cupreous mixtures, where, the surface being first 
o£ aU cooled by water, it is found in the cavities. This sub* 
elence has been observed by Swedenbofg. Slone mostly com* 
posed of oopper, contains, besides other sulphuretted metals^ 
eulphuiet of oopper, whidi is very closely oonn e cts d with sul- 
piiurel ot iroii ; we also iiu lI wuh pure cup|>er, which is not ob- 
*ier%able when the mass ih allowed to cool spontaneously, but, 
when suddenly cooled, appears in detached pili. This pbeno* 
nscnon can be explained by the fact, ihat sulpburet of oc^pper 
ceneolkiates quicker than metallic capper; thus the Ikpiki, by 

VOfc, V. NO. 9. JULY 18iii. I, 
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the coDU^ling power of the Mi^ibiii<e( oi' ^pper^ i& .pniseed 
dirdtigh A lAimbo: of sniaU poresi and neen^ il dctaifeiaatt 
foim, ddn^MMidhi^ to these pom. I» p^^ipoitwn as te- dki 
ntetetv <ff the poies enlarged, the |»lt' Iftednfe 

and sliort ; for they cannot stand erect to anv heiglit, l)eing curl- 
ed downwards by the power of gravitation. This explanation 
riiews, that pili etqirim are not crystalline {kroductiaos ; .aor do 
they admit of a companadn with aniiar ioftoMi ociunibg in 
native mfetalsy sudi as in alvef) nHbtm 4lW famaAcm ia lo be a»- 
crfbedTto an unperleet cryetaAiatioo. In the hhiaiter exttw i* 
ties, however, of these pili cuprioi, I have occastoimiiy observed 
platies of octaedrane. 

c. iliiHcAoibMi.— Aurichalcum of the first hmXLf doMnMUh 
ted otto at mengeprei^ having a wlihUh appearonoa nMa cut, 
exiribiis the elew^nts of crfrMalliBalionv and a -tendency to ilie 
octaedral formation. We observe also, that the elemental^ 
octaedrons are laid one above another in the direction oi' the 
principal axis. When the didtcnsions of the octaedrana are 
nearijr equal to the elenM»iift» tbeil aneii atomoril formed of 
qtiaihangular priAne, haa the appeMM of quadritatffat 
apices, eontilined ni trai^sverae hoolced IbMH, whick aee aoaw* 
times erect, sonKiinics curved and rolled together. This cry- 
stalline formation of aurichalcum lia^ been noticed by Grigxxi- 
nus, who has given a drawing of it, though imperivctly axeoo^ 
ted : it is also noticed by iiampadina. 

d. Jl^t^tmaOiA iVtdM-->In tlie fimalaon of ooWtie. glaBS 
ffiM ptftieteB of minefals not oxidised by heat, a nixtim of 
metals takes ptace, which in called Spcise^ and \\ hich is a>nected 
at the bottotn of the furnace. Along with the cobalt, there is 
often conjomed anenicated nickel, which m less ea«ly deoona* 
pMd by heat than anKnicated cobalt; and for this reaaoD i1m 
•Ubataace eaBed SjidM^ is almoet wholly oompoeed of arsenioated 
id^el, besides containing also cobah and bismuth^ and aone 
other metals. 

If this residuum is cooled in the cooimou uumner, it genaral- 
shews a tendem^ to oystalfaatinil in the pinnated Gms of 4ha 
snriaeerand liiefe nay also oecasionaUy be observed voy mmSk 
crystak in the envities. But, by a slow pvboeas of cooling, large 
crystals are produced, which not uofrequently adnut of being 
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ant of the cobah-work at Carlshaven, fur a mass of this re 
aduum, so cx)njoined witti charcoal, as to have the appearance 
f)f being oonglomeraited with it, and mixed also with arsenicsted 
nckel, aod funeiuc0Mi8 oickely h decbttipoaitioti of the fbittier. 
lo tin speciiiieD a slow process of cooling by chareoal leads to 
the formation of more perfect crystals. I have been able lo 
jiapertain wii^i accuracy the following cryslajlizations : 

1, A regular octaedioD, deeply truncated on the apices. 

2. A regular octaedron, truncated on the apices, and heveUed 
ofl the edges of the l)asis. 

S. A regular octaedron, truncated on the apices, and on 
tiie edges of the bevelment on the basis. 

4 A regular octaedrooi in which the jipices aqd the lateral 
edges aie truncated. 

As the wM^ll»^ lestduiun, arising from a preparation of cobalt- 
runs into and jqixes with native anenicatec)- nickei» it 
«aa|d be fif coDaec|uenoe to compare their' several crysttillisatioBs. 

Bat the crystallisations of native arsenicated nickel are still 
prubleiULuiral. A rcnuukable sjieciaitii, in which I had au op- 
portunity of observing thti crystalline tbrmy ^[^pe^reU to exhibit 
cabes with truncated apees. Tbi^ ^otta iKNoeides with those 
afTatallisatioiia whidb are {buod in the artificial armieBted nic- 
M; it may therefore b^ referred to a rPgM^^ octaeiirDn, 

%, Gbaphite. 

Graphite is a crystidline oomjK^sition, containing a small quan- 
tity of iron, and a large quaniuy of ciulnni .VIl1iou;j:1i the pro» 
portion in which tliese con)poneut substances are connected toge- 
ther is undoubtedly ascertained, yet of this proportion chemists 
Sta Terj much in their opinions. Graphite^ both in ita native 
ind artificial state, deserves repeated chemical examination, par« 
tienlarly with a view of ascertaining whether or not the artificial 
jgraphite agrees in cuiniK)>ition wilh the native. 

Graphite is plentifully produced by the fusion of iron, from 
nersk that do not conudn manganese, by the addition of a 
of charcoal. In crpde iron it occurs in small scales ; 
ereasing the quantity of charcoal, it exhibits larger cry* 
•lals, In this state it is found imbedded in crude iron, or in the 

L % 
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Boohfti which cover the sur^Mse ot' the iron, in crystals about ih« 
flife of half ui inch. In a perfect qpedmen of theae crystal^ 
thm aie very thin heiang;u1ar plates^ which may be cat in ^ 
direocioii of the terminating phuaes into thinner plates, poflOMt 

ing a mixed lusLre, but no transparency. On the edges of the 
crystals we observe very small planes, inclined towards tlie ter> 
minal planes at oblique angles, fimn which it may be caoj«iN' 
tilled, that the heiangiUar phites are the MjgpneBlB of a fuadn* 
mental rhomboidal fonn. 

Native foliated graphite, which occurs in its most perfect state 
in Greeiilanti, at times exhibits sptxiniens of crystallisaium i&imi- 
lar to those ot' artiticiai graphite, though rarely in so complete a 
fonn. 

(Tohitmimiied.) 



Art. XXV. — Oti a Remarkable Plant of the Order Fvngi^ 
Jimnd growmg m a SoMon of Succinate ^ JnunomOf ( with m 
Figure*) By John Fleming, D. D. F. R. S. £. & M. W. S. 

T m well-known circumitanoe^ that many kinds of funp make 

their appearance in a state of healthy vegetation, whenever 
there b a hoil adapted ior tlu'ir growtli, wiiliout our aid, or the 
assistance of any visible oicaos, has excited surpnsc in the minds 
of the moet superficial obaervers, and bewildered pbilosopheis 
in their attempts to account for the phenomena of nature. The 
droppings of corn-fed horses, placed in layers with oonunon 
cai ih, will, in the course of a short time, produce a plentiful 
crop of the common eatable luusliroom. Corrupting vegetable 
or animal matters speedily esdiibit- a hoary covering of mumr. 
These different kinds of fdants vegetate, and go through ail the 
stages of their existence, whether the soil in which they germi- 
nate be cx[K>sed to day, or lodged in darkness. Whence it 
may be a-sketi, do tlu y ilcrive their uii^m? 

The doctrines oi equivocal generation offered an easy solu- 
tion of this quesdon. The supporters of these were di^xieed to 
consider chance as bringing together the partides neoessaiy to 
constitute the germs of the plant, and the soil as supplying the 
future reij^uiaites of its growtli and maturity. The total over* 
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tbor of all the modificstioiM at this tiiaoiy, Icwfcb the inquirar 
sliR hi die dark mpectmg the origin of the luag^i whieh ap^)ear 

in new soils and situations. • 

The rnicrosrojx*, though an instrument of philosophical inves- 
tigatioa fruiUul of error, has beeo siogulariy useful to the bo- 
ttUBt, bjenahliiig him to snveetigate with niooeBB die iepio> 
dnelife ocgpma ef phnta He hai been able, hy the help whidi. 
k affords, to detemiiie the true fenns of many seeds, which ave 
too small Lo be visible to the naked e^e, and to devclope the 
structure of tlie minute organs in which these are prepared, 
when the ordinary methods of observation could not be en* 
pkjcd. These otgects, in spite of naDy difficulties^ have been 
sooompKshed in reference to the fungi, the situation of their cr- 
gans of fructification has been deternuiitd, and the existence of 
their numerous, though minute, seeds demonstrated. So mi- 
oatey indeed, are these seeds now known to bcf that they are cap 
psbfe of gvoning admittance tnto the smallest cievioe; and 00 
liglit, as to be easily carried about in the air. These arcum- 
stfinees sufficiently explain the universality of their occurrence, 
and Itiid us to suspect their presence, not merely in the eartli, 
the waters, and the air, but even in the living textures of orga- 
oised beings. They are ready, when favourable cooibinations 
ooeur, to expand into the forms of maturity. But while the 
Bgbtness, the smdlnesa, and, we may add, the vivaaoosness of 
the seeds of the fungi, account for thcii presence in almost eve- 
ry situation, the mind is naturally led to reflect on tiie infinite 
BUfliber of these germs, at present dormant, within us, and 
aKNmd us, whidi, in the absence of favourable circumstances, 
majr never be permitted to vegetate. And, considering the coo- 
^ngeocy of their evolution, botaiusts may expect the appearance 
ot new species in situations, where their occurrence had not hi- 
therto been detected, and, where it might even have been suppo- 
led, that their germination could not have taken place 

These remarks have occurred, upon contempladng the pecii* 
Sir cirenmstanoes in whidi the plant we are now lo deacribe 
made its appearance, — in the phial of a laboratory, and in the 
midst of a solution of a neutral salt ! 

In the spring of the year 1818, I had occasion to prepare a 
Mird SQocimite of ammonia, by adding to a saturated soAotioa 
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of suodnic add, the requutte quantity tif earbmttte cf «iirttiio>* 
IM, likewise dissolved in water. From previous cooditkNi 

of the two ingredients, the resulting sollilion was not fully satii- 
ratetl. The quantity, bo prepared, did not rxc tod tour ounces 
by measure, and was cootained in a phial wixh a gmund glass 
stopper. Upwards of three ounbes of this solution were empby- 
fld, atdiffbmit periods, during that sieason^ iil tone aniiiytiflal 
experiments in whieh f wag engaged. '*rhe phial, eontaibing th^ 
remainder of the solm idu, was placed on h shelf, in n closet, ha- 
ving a window lacing the north, but not exposed directly to its 

The phial and its' contentfiy eontinued in these eifeamstaniBas^ 
unmitieed and undisturbed, until the month of June last. At that 

period, when it was my intention to employ the solution for simi- 
lar jjurposi s as formerly, I was sury^risecl to observe, on one side 
of the phial, at tlie bottom, and beneath the sudace of the Huid, 
the plant, such as is nepresented at PL VI i. Fig» 5. Fnnii the 
period at which it was iirst observed^ to the end of 8et >Hmb er^ 
it was frequently looked Ist^ but no change was jjefc e i vttd to take 
place in its appcjiraiK ( AIx)iit this time, however, the heads 
liegan to exhibit a downy roughness on the surface, intimating 
their approach to maturi^« Afinid lest the deoiy of the plant 
might 't|Medi1y take place after ttidsa appeanooesi I femmd 
it lioni its situation, ia tnder (o ekaniifie its charactersi 

l^he htiH omiBisted tif en apparently gelatinous mass, adher> 
ing to the sflass, rising up on one side to the heiijht of alxmt 
half an indi^ and spreading over more than liaif of the boUom. 
The free snr&oe, towards the centre of the Hqunr, was csmx, 
and supported namerous . stems, tenrnnating iki enlarged 'Con- 
vex heads; 

The texture ot ilie base was not so soft and tender as I had 
anticipated, for it rej^isted a considerable foice to tear it in pieces, 
and induced me to denominate it coriticeous. When a small 
portion of it was pkuied under the Hbcmoope, and: msmimd 
with a magnifying power of sixty diameters^ its stmcm mi 
distinctly displayed, as oonststing of innuBierafale ctoaely iM»- 
woven fibres. 

The fffems were round, and a httie narrower at the base than 
tMwds the tofK Whan magnified^ they were ibiiiid» in iiii 
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■iioer, to eoMU of doMly interwovea 6br88» whkh coiUd «Mi> 
ly be tnoed as taking ihair rise ham the bawt or as bdqgmeie- 

\y pmjectkm of its subfttanoe. Many of the fibres of the stems 
terminate on their surface, with thvW extreiniues {x^iating to the 
top, aad g^ve tu k a divergingiy striated appearance. 

The Auub were somewhat hunger than djie stems on which 
Aqr suppocted. Hieir upppr surface was convex, with 
SB entire thick -ciredar margin. They were much less transpa- 
ncnt than either the hasie or the stems. The fibres of whieli 
tbey a}usi^teil wltc nuirh more nLiiuciuu> and closely inter vso- 
ven, than -those m the olh^* part ot tlie pii4fit, and mclosed a 
flBsll quantity of granuliff matter, which I was indio^ to.re- 
fVd as the aead. 

. When this plant was first observed, the stem and heads ap- 
peared aii in the magnified drawing, Figure (). /^ W lu n ta- 
ken out oi' the phial lor exiuuination, some oi tiie lieads exhibit- 
ed the Bi^m aa bsginning to separate from the general niasfi, as 
SffpreMWted ^ whale the stem rem^^ied entire. The^ Figure d 
eibibitB the fibres separatuig fronv both the stem and the head, 
tnliinating 4he approaching^ disorganisation of the whole. 

From I lie pii^ciiaig tlesenption, little doubt ran remain that 
tins plant bdongs to the old genus Tnchia, mjd to the more rec^t 
aah^ivilian of that genus which has been denoppinated Sphaerq- 
csiptts. It exhibits, howew, the peeqliar ebaraetcr of bebg an 
sguatie or auAa^KAiMf pbmt, and on that acoo>Mnt ought pro- 
bably to 1)€ regardeu as iht ly pc of a new genus, li it lias not 
been previously de6cnl)ed, it m4y bo termed JSpharocarpus jhr- 
(uUiti* The trivial name will serve Uft indicate the contingent 
cii)BU|nBtanqsa which a soil was {mpavod ibr its genmatign 
Md growth. In this kst characfasr, it is more remarkable dnm 
say of the other fungi with which I am acquainted. It will 
ivun Aaiid ui eumpttilioii with tlie Uredo nivalis, that sinnnlnr 
plant whose i^oil seems to be the suriaee of hnow in high lati- 
t9^ and whose iiistory Mr Sauer ha^ If^y >o sucoe^sfuUy 
ttien^gued* 

The sohiuon in whidi the Spberocarpus fortuitus had 

tsted, still 1 tintiuiied a considerable quaiiutY of .succinic acid. 
The ammoiiiacal portion, however, hacl^n^ly dij^^p^iMi^d* 
Mansb of Fljsk, FirxsHiEV, ) 
F^ruary 561. ISISI. j 
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Aet. XXVL^OAimnflrfiofw cn if^e Natural History qf some 
9peiA»^fihe Gemtit Ltmts^ or GuU TVibe. By A. £i»aco». 

8T0M, M. D., Fellow of the fioyai Collc^ of Surgeons ol 
Edinburgh^ &c. 

Part I. 

.A-LTHOLiGH there are no birds more universally met with on 
the British cciast than the different species of gulls, there are 
none respecting whose natural history more doubt and Gon> 
tndictkm prevail. The colour of the billy cf the foot, and the tfw 
des, are the external parts in the stmcture of birds which are 
supposed to undergo the least change during the difFerent 
periods of their ag^e, and hence these points have been assumed 
by many ornithologists as invariable tests of positive distinc- 
tion among them. A litde observation might have shewn, that 
even these parts are greatly changed in atae and ooknir at di^ 
rent ages among individuids even of the same geniMi and wbne 
{be plumage diffism also fiom what we expect h to be^ it ia im- 
possible to ascertain, by an adherence to these fallacious texts, 
the |);u'iicular sptcies of birds under examination. External 
characters^ as far at least as the ibnn and shape of the bkii, and 
llie structure Ol the feet, are concerned, are eminently useful in 
ea ta bliii b in g geneik d ifibr ence s between dMferent orders of birda ; 
but those characteni whksh rdate merely to the nae and ookitit 
of parts, arc extremely vague and uncertain, when applied 
singly to fix discniiiinating marks between similar species of 
the same genus ; and a misplaced confidence in tliese has not 
unfrequently been held as sufficient reason for the addition of a 
new wpeaeBf when a variety only ewted* The fbim and pa»> 
tkm of the nest, the oolour of the young at difcmnt ages, the 
differences observeable in the general economy and habits, of 
birds, and their aiiaLomicoI struc tnrr, are the points on which 
accurate comparisons alone can be ibunded. But as it requires 
ONuiderable time to trace themt so it but addom oecurs tiiit Ibe 
opportunity of obeerring these prognBssive dianges^ is ytt s ml ^ 
ed throughout in detail to the same person, and hence many cf 
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the liktories of birds in the works of systematic writers^ are 
drawn ftooi the tonmunioltkms of difoent indtvidualai wha 

perhaps have not possessed the command of that oombinadon 
of circumstances necessary to accurate nan ative ; and thus au- 
thonty itseli* unconsciously imposes on tlie judgment, and con- 
tributes to the propagation of error. 

It is not my intentioni neither would it suit the limits of a 
paper of tins kind, to enter into a detnled acooiint ab aoo of 
esch individual species of the gall tribe; but I shaH endeavour, 
in successive communicationH, to jK)int out some essential difFc' 
ceooes among them, wluch have been overlooked by ornitholo- 
gists, and to state some of those peculiarities in their instinct 
and habita of hie, wfaidi the care and fimquency of observing 
thm have enabled me to acquire. 

1. LartiS parasiUcus^ (Lin. Syst.) Arctic gull, SamH AUen^ 
Spooif (Zet ). Ornithologists mention only one sjKx^ies of this 
guil. Feuuant and others describe the male as having the 
cromi of the head black, the back wings dusky, aild the whole 
under side of the body white.^ The female is said to be en- 
tifily biown, but of a much paler cokmr below than above^. 
I had, by numerous dissections, discovered males corresponding 
in their external apjx'arance with the indivKiuals described by 
Pennant as females, and females exhibiting ail the external 
mtika which he had ascribed to males. This contradiction led 
mai some yen agp^ to inTestigate the subject with a good deal 
of attentioa, and the following is the result of my observations. 

The Arctic gulls are migratory. They come to Zetland in 
April and May, and leave it in Se])tunihc r and Octol)ei , mni 
breed in diHerent places in the country. The Island of Uas- 
cassey b between two and three miles long. The sooth end of 
itiftooaqpicd by dark coloured Arctic gnllsof both sexes^ resem- 
hSng camctly the lemale described by Pennant, and the north 
part of it by these gulls of both sexes, resembling the male de- 
!M.rilKxl by the same autlior. Each kind (xcupics si pa rate parts 
aW of a hill on the Island of Unst, and they tight obstinately 
when either kind approaehes too near to the ground possessed 
bytbeother. 

* BritMi Zookfffy vol. li. fi. A3i. 
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The iollowing are the peculiarities un the external «p|ieMr» 
Mice of whait may be doioniinated the black Arctic gull. 

Mak.^Tlm 0Nm and odea oi ih9 hmX tm kMu Tim 
Iwoky scapulars, and ruBip, aiecf a ixuky black ooloiir ; wings 

and coverts nearly of the same tinge. The breast, IkUv, and 
rent are of a dun mout^c colour. The tmi cx>iibLiiU oi twelve 
leathers, of which the two middle fiBatbww pfi^ect three ioiiiiea 
fceyoad the rest, and t^ier at the point 

Aaiafe.--Tbe goml appeanuMe ef the finude k iMi^ tbs 
Mtte astbaiof ldieiiide,biit4hebBea8l and bdly am raHhar of 
■a leaden than of a mouse colour ; and ui some Individ uiila a 
hue vi ycllowinii-white nearly surrounds the neck. The two 
Huddie leathers of the tail are not quite to iaqg those affile 
male. 

Tlie wan^t and dimoiMis d both an naady the attne. 
The length ]» tawM? hiclMsa, and bveadtfa between tba aft- 
tended wing three feet and a half. The weight belweeu 
iburteen and fifteen ounces. 

This Inrd may be Galled the Imtus parasUkus niger. 

The feUowu^ are the particiilacB of the «M» ibM 

JIM9L<»*rhe erown of the head, upper part of the body and 

tail, are of a dusky l)Uck, colour. Thu under |jart of liu- bmiv, 
beginning at the. breast, and continued to the tail, is pure %%hiLe. 
The chin and throat mottled with white and nouaa-aoiottr* 
A white line aumninds the neck al ita VviM part. 

iPamoilr.— The female' v&y nearlj manUea l!he laak^ bat 
*whye the under part of the body of Uie ktter is altogether 
white, the vein of the female is dusky, inchning to black. The 
■construction of the tail is the same as in the ibruier {»pecies. 

The siie and weight of both are nearly alike. The lengtk 
is tventjMMie tnchea» and the breadth thiee feet aeraa iacbea 
and a half. The waght is axteen ^unoeSb The white IdndU 
•therefore, are larger than the black. They m alao ksB aan». 
rous, more shy, and not so bold as the other. 

To distinguish thib latter species from tlic iornier, it may be 
-called Larus paramUcM aUms, or albi-verUer. It would greats 
iy facilitale the reoollectaon of the names of animab, as wall as 
is more philosophical in. itself, if, instead of deriving the a|^iet 
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\il6m of ilie vp»ai» fmi awie obtome property in themaelveflt 
or hm tbe tiane of the dsoomsr, they weie to he taken turn 

aome obvious and di^riminating external character. 

In boih the black m\d white speoics the irides are hazel- 
bnwi), and the legs and feet black. The bill is dusky biack» 
and aboiA an inch and a haif long) Ikoai the cheek to the pabl 
of ihenppar ONndibley whidi iacmD|K»ed nf twDfne^ The 
outer ]neoe is homy and hdoked at the pointv'atid k otoiafiped 
by that u hich proceetU iVum the bjtsc. This overlappiDg piece, 
vben removed, leaves a bluish vaecudar meiubrane below it, in- 
to which the hoodusd and anterior piece is insmed. The no» 
trill Bie linetf^ and appaaih like htteial slita at the pkce of junc* 
i»B nf two of the biU. The under mandible is 

straight, and has a pKtjcdKni downwards near to the [K)int. 

By attending carefully to these circumstances, and to the 
general description, the two kinds of Arctic gull may l)c readily 
Mi^piished Ihmi each others The mtstake of oootbonding 
then together, seems to ha^e arisen fton the dxcumstanoe^ that 
tlie fint description was taken ftom a male of the white, and a 
fpmale of the biac L -^pecieR, and .succeeding niituraii.sts, iiisteaxi 
ot exaimnmg ibr UiemselveH, liave been satisfied witli the dis« 
tinotidOs whkh they reerived. 

But the most important faatn the history of the Arctic gidlisi 
that die young bird> in its progressive stages, until it has at» 
tained the perfect phmiotce, is the Larus crepidatun of Luukuiis ; 
the Stercoraire of Bnsson, the fjihhc ^ (crurtc quiue of Cuvier, 
sod tile Jilack-toed Gull of Pennant and other ikitish oraitho* 
^gifltft This I have ascertained to be true, from having traced 
the ymmg ones htm the time they caaM out of the shell, nntil 
the? had acquired the size, Ti)|our, and habits of the parent 
puilfj. They differ sen^iblv from each other, even when only 

niunth old, according as they are descended trom tlie black 
nr the white spedes ; and this ftm^ furnishes another argument 
ia la^nour of the opinion which considers them as distinct The 
Usek-toed gull, descriibed by Bewitk, appears to have been the 
young of the black species three months old, and iJie one de- 
^l>ed by i*eniiant, bears strong marks of having been (he 
ymw^ of the white species, but older ; Ibr, as is the case with 
^ the individuals of this genus, a €on«derable time elapses be* 
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fore tfaey acquire their perfect (ilumage, and they are co&ti- 
niially <Ji^n gin g dieir appeflnuioe9 uotil lius has ben flHwnfit 
The young of the black spediea have noie of the ftcrngiiMMi 
colour than the white ones, which latter, even when bat a (ew 

WLt^ks old, have d^in more ot a dirty white on the belly. The 
legs of both are of a leaden colour, and the feet black, with 
white spota at the upper port of the inner web of each foot 
The centre feathers of the tail, although longer than the ocben^ 
do not exceed them by more than an inch and a half, while, in 
the parent bird, they are frequently more than three inches 
longer. But the form and structure of tin hill, leet, and tail, 
the colour of tlie irides, the shape and general appearance of 
the body, and the habits and modes of* life, are the same as in 
the oldest Arctic gull ; and, therefore^ the Lams crepidalua can 
no longer be considered as a distinct s|)ecies of gull, without 
violating the established principles of zoology. 

The Arctic g^U constructs its nest in a very sim])le manner, 
on mossy heaths, on very exposed situaliuns. It lays at first 
three eggs of a greyish-brown colour, spotted with brown. If 
they be taken away, it then lays two, and if plundered a seoood 
time it lays only one egg. Vthea threatened with a disooveiy, 
it often has recourse to the stratagem winch the heath-plover 
and lapwing employ, of flutterinjLi; along the ground at a dis- 
tance from the nest, in order mure effectually to mislead. When, 
however, a person actually approaches the nest, it becomes very 
bold and fime, and strikes severely with its bill and feet Iiii- 
deed, the Larus paranticus is one the boldest and moat fa- 
miliar of the gull tribe. It fears no bird, or even hentates to 
alLaelv any aiiiuial, of whatever size, tliat comes t<H) m ar to its 
nest* In those ^tuations, where they breed m considerable 
numbers, no bird of prey is suffered to approach. If, either hj 
accident or design, any individual of that kind be seen, the 
whole assembly attack and compel him to retire. Hence^ in 
sonic places, in the Island of Hascassey, where this gull is 
numerous, they become the guardians of the young lambSf 
which the people consider perfectly safe during summer ; and, 
in return for thb protection, the gull enjoys the most perfect 
immunity from plunder or violence of any kind, being hdd ia 
no less esteem than the stork is in Holland. 
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Tbe general appearance ot tins bird is neat and eksgantf and 
tbe gut 18 gnodiil and dignified. Ito note yetj nearly imm- 
Uei dial of tbe Lams lina or 1dttiwake» but is nther man 
platntiye; Witb respect to wbat bas been nud Tegarding tbe 

dreiimstance of this bird pursuing the c<immon gullj and obli- 
guig it to disgorge part of ita Ibod, it appears more probable 
tbao the opinion which supposes that the latta is hunted 
down by it ibr its eicienient All the guU tribe possess the 
fiKidly of vomiting easily what they have swallowed ; but to 
suppose that they have a voluntary }X3wer over digestion, would 
be to admit a violation of Uie naturai habits of ail auiuial& 



AiT. XXVIL— Ofi the Specific Gravify Barky and Scoich 
Bigffj wUh Ae deecripikm of a New Instrtment Jar Mea- 
suring it. In a Letter from the Reverend Geobg£ Skkne 

KeITH^ D. D. to 0r BftEWSTEE. 

■ 

Sib, 

I BBo leave to oommumcate for your valuable Journal an ac 
eoont of the comparative specific gravities of barley and Scotch 
bigg, of various weights per bushel, and of a new instrument 
vbidi was made under my directioust for ascertaioiog tbe spe- 
cific gravity of different kinds of com. 

I have been induced to inquire into the relative values of bar* 
Isy and Scotch bigg, in consequence of the acts of 1808 exA 
1819, which impos4?d e(|ual duties on malt made from these two 
kinds ot grain, wlndi are so very unequal in point of weight /;rr 
bushel, of marketable price, of extract or saccharine matter by 
the brewer, and of ardent spirits by the distiller;— in regard lo 
iH wbicfa subjects I had made experiments, and instituted cal- 
culations previous to 1804. But in tlie Report of the ex}K'n. 
nients by Drs Hope, Cl)^ entry and Thomson, printed ]>>' order 
ot the Hau$e of Commons in June 1S06, I found, in the Table 
of Raw Grain, among other anomalies, that Suffolk barley, of 
.tha sepond quality, had a specific gravity of l.d07» while its 
Weight per bushel was only 49.^0 lb. ; while Berwickshire bar. 
fey of the first quality, and weighing 5i^.0G2 per bushel, had 
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«aly Hm Mie ipecMc gnwitjs and KiAudWglit \ngg ef the 
temid qmSky littd #«{Mdfic gtanky of IM65% miy, wifle 109« 

cond HadiHfigton barley that weighed- Innhe), is mM 
to have a specitic <^ravity of 1.333; and third Linlithgow, of 
46.«i75 lb. per busheJ, to have exactly tlie same specific gravity. 
AocxMtfing to th« elperiniefttB whidv I haVe made, the beit 
wheat his omIj a wfecaU^ gfttvitjr of 1M$% while barley has n 
epecMe gmvity oC dliftfl«iit d cgroca, aeoording to its weight per 
bushel ; and Scotch bigg, though in all cases inferior to barley, 
even when of equal weight per busliel, (because it packs or lies 
closer in a measure, from iu being a smaller com,) baa also 4 
ipecifie gtantj that neaily corresponds to the reUdve waghts 
per bushel of the different kinds which I submitted to trial. 

The following Table exhibits the comparative specific gravi. 
ties of five kinds of Scotch bigg, and many of barley, w}ucii 
appear oonsiatent with each other. 

1. Scotch Bioq of 41.713 lb. Bushel, Spcdfio Gravi^, 1.067 \ Mediufn of fiv« 

44464 . . . 1.093/ kinds, — 

44.971 , . 1.113 V 45.190 1^ bu. 

46.457 ... 1.12a i 8hel,«aa l.IOli 

48.300 . . 1.146 ' dp. Otmrlltj. 

& Ba»lbv of 49.418 per biuhei, — Specific Onvity, 1.173 x Medium of ftv» 
50.166 . 1.181 r kinds, — 

50.6o2 V . • 1.806 51. IT? per b«. 

52.383 • , . 1.227 1 shel, and &p. 

6S.S43 r L242' Gr. of 1.905» 

The instrument with which tliese comparative sjmilic gravi- 
ties were ascertained^ consists of two pieces. The first is a brass 

cylinder of three inehes diameter, and 
a little mora than dine inefaea ^aqp^ 
which was made to oootadi exaoOy Me. 
hundredth part of a standard Win- 
chester bushel of barley. Three mei^ 
sores of each kind of barle} and bigg 
were weighed; aad the medinmof d|fe 
three was midtiphed by 161^ av ihe 
average weight of a bushel. The second pece is a cover made 
to the first, like the lid of a snuff-box, ground so as exactly 

to fit (he cylindert b^t raised in the middle. Three byaha 

f 
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tubes are inserttxi in this cuver, one m the top or middle, and 
4Mie om. each side, but all ihree level on die top, and communU 
c^ng with the cylinder, or wmU iwiibtL The whole hnm^ i»> 
diidng both cylinder add Kd, wrighs 1898 grans; and the 
qtMntity of dMHed water whibh k contaitM k 6114 Engli^ 

Trov jorums, at GO of Fahrcnhetl; both brass and water weigh- 
ing 14i)12 grains. The top is then taken off, the greater part 
erf Uie water is poured out, and 1000 Troy grains of bariey or 
Seotoh Ingg are mixed with the water left in the cylinder, and 
aiimd far two minutes with a ghsB-ttte, to prevent the ad hea o n 
of air-globules to the com; water being gradually poured in till 
the cylinder is nearly HUed. After this, the top is put on, and 
more water is }N)ured in, with a hollow glass tube, into one oi 
the brass tubes at the nde, till the water rises on the opposite 
bfasB tuba. If there is not quite enough of water, a fev 
drops are let fall into the middle tube. If there is rather too 
imicii. It is taken out from that tube. The whole is then wogh- 
lh}. The additional weight occasioned by the mixing oi the 
bariey or bigg being thus ascertained, by subtracting the first 
weight of brass and distilled water from the second wdght of 
brass, water, and barley or bigg, 1000 grains are subtracted 
abo from the w^ght of fanus and water, to ascertain the wei|^ 
of water displaced by the barley. Then 1000 grams are divided 
by the number of grains oi water displaced, and the quotient ia 
the specific gravity. 

The beam used in woghing these different ardcles, is a very 
ina one made fay Durward in Abcfdeen, for wUcb I psid £ 

The weights were brass onei, which were made by Wi]p 
liam Spring, then in the employment of Messrs Gordon, Barron 
and Company, and consist uf twenty-four pieces, viz. 1000, 
2000, 3000 and 4000 grains; 100, 200, aOO and 400 grains^ 
10^ ie» 80 and 40 grains} 1, le, ^ and 4'gndns; I'^th, ^'^th, 
«mI ^«lhaof a gnmt and xi^th, ,|,th, xi^th and ^^^iSiUk 
ef a Troy grain The whde were made from an average o( 89 
Troy pounds, thestand^d Troy weights of the City of Aberdeen, 
sent down at the Union in 1707, but not exactly aliquot paru» 



• Thlie twcnif-ibvr pin of «Mtd ferm 1,11 Utao diflbwa wtS^u. 
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of each other ; and the Avoirdupois pound was found to contain 
7000 of the St 'Vroy grains, but is fuilj a gFoin weightier than 
the standard Avcnrdupois pound. 

It oost this ingenious man much trouble to make a medium 
Troj pound and grain^ fiom the inequalities of the atandaid 
weights; and he was poorly paid with a load of oatmeal irfudi 
I gave hira for his labour. 

The brass bushel was also niadL" by William Spring in 1804; 
but I iirst got one top or iki, which was 6at, and did not an- 
swer so well» and then the present Hd, which is nosed in the 
cnwn, by a watchmaker in the buigh of Inverury. I may yet 
get some improvements made upon it; but the principal method 
here described is new, and has all the advantages of a hy- 
(bostatic balance, while it ascertains the specific gravity of ni^t 
one^ but of a multitude of small articles, such as gmins of corn. 

It is obviousy that a bushel of barley, bigg, or any kind of 
ooniy oontttinsy first the faiina» seomidiy the hull, and» thirdly, 
the quantity of atmospheric air between the intersdces of the 
com. Whatever, therefore, has the highest specific gravity of 
farina, ca-teris parihuSy must yield the greatest cjiuintitv (if ex- 
tractive matter, aud is the most valuable kind of that species of 
oom. 

I must add« that an equal portkm of time, vis. three minutes^ 
•was alk>wed in each of the experiments, to prevent the absorp^ 

Uon of water in unequal degrees by the ci)rn which was mixed 
widi it. 

When it is considered, that Scotch bigg is so decidedly infe- 
rior to barley, in point not only of the climate in which it is 
raised, and of the relative quality and quantity of extract m the 

brewery, ardent spirits in the distillery, as well as the price 

which it brings in the market, when saleable, (which at present 

it is not), but also that the specific gravity of the individual 

corns is inferior to barley in a still greater proportion than its 

weight per bushel, I cannot doubt that the Le^siature will 

agree to impose no higher a tax than what is proportioDed lo its 

ability to pay to Government. The nation must pay taxes i 

let tliem only be proportioned lalrly. 

If I make any improvements on the instrunieut which I 

have invented, I shall take the liberty of communicating them 

1 
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to jcm. And If any gentleman can miggat any allmticm or 

ilf W O fe m ent, I shall feel indebted to him. Where truth and 
tcience are concernetl, there ought tu ix.- nu jarrings from party- 
spirit, envy, or interested motives ; but candour^ whether in 
ttHifessii^ ermSy or being open to oonvktion, and a virtuous 
maUoOf whidi is the best stunolant of a pbilosofihery should 
anbiiate aJl who wish to benefit the public, and obtmn a wdU 
earned reputaium. 

I wntc this early in the morning, being obliged to attend a, 
CoBUBittee of the House of Commons, which will plead my ex- 
oose fat verbal inaocunidas. I remain. Sir, yours, be. 

Gkokge Skknk Keith. 

EnivBirsGH, 16, IBSti. 



Aet. XXX. — Anahjsis of a Journal of' a Voyage for the Disco- 

Pat^fic^ m ike years 1819-^.--By Captam W. E. Pabbt» 
R. N., F. R. S. Lond. 18i^l., 4tb., pp. 479 , with fO Pktes 

and Charts; and 

AJ^mnmi^aVcyagecfDUcoioerytoUuAft^ By 
Albxawdbr Fisua, Surgeon, R. N. 8va pp. 880. 

T 

1 HE appearance of Captain Parry "'s great work, and of the 
less a-spiring narrative of Mr FisluT, ha*? at lenglli quieted the 
uapatience, and gratified, we trust, the highest expectations of 
the public The desire of studying the details of this remark- • 
^ ^oysg^ wd of knowing the occurrences of a year's resi- 
dfsoe amidst perennial ice, and in a k ^ion to which the har- 
dy Es4|^uiiuaux have ^^.a^cely darcil to extend llicir summer cx- 
OMwitwn, was felt with equal intensity in every part of civilized 
Europe : And even in'countries where the triumph of our naval 
^lill^vttr difficulties hitherto deemed unsurmountafale^ oould not 
expected to exdte much sympathy,— «ven there the love of 
scieoce directe<l every eye to the new ilomains which were thus 
brought within the jmic of her research. The circumnavigation 
flilha Qlpbe through an c^ien sea, thou^^ accompanied with all 

. 'mL v. A. svvT 1881. M 
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the TAtitdMof mtal diMBtcr% Ind omed to eijcltA mudli inte^ 
NsC| iiid^ excejpting thedetflnmnillcm of geographinl fiwirinim 

presented but few points in which })fril<)^)p}iy ^•'•"v decplv 
6CM)cerned. The fuilurc, ho\^evrr, oi tdi attimiptSi Lo (Hfnetxaii; 
the fro^n barriers oi' the Arctic Zoos; the gkNimy dgwohfinii 
which Tcigoed within them; the abwM «f huoHyn end evM ^ 
geteble life; and. the riik of being detnioed Ibr ever in thet 
frighti'ul climate, guvc a peculiar chaitieter to every attempt U> 
explore that wilderness <»i" ice and snow. The tuntrovertjies, too, 
whicl) Aucceeded tlie termination of Captaui.iloati's ^^MgfSt, tmd 
theabBenoeoC theHeclaend Griper diiii^g A whole wieifir»QBii9 
ipiied .10 the^w aa intemt lound the kwt eipeditiony which we 
believe wet without eny foraier example. 

The journals of Captain Tarry and Mr Fisher, of v,hwh we 
propose to preaeot a short analysis to our readers, ape well calcu- 
lated to Qonvjey acorrect ideac€ the incidentt end pcqulieritieft of 
the voyage. The events of each day eve mmutelj deteOed; 
The ^nguiaritieB of the navigation are perRpicuously dedcribed. 
Tlie effects of diniait' are carelully related. The phenome- 
na of the weather were accurately obierved and measured. The 
nction of one of the poles of the terrestrial magnet was paftieii- 
larly minded fie; and tfaeMatiind Hirtory and Mlnatefcngy of ihe 
newly diaeevered iilands, were examined with all the eeee which 
wai> cuiiM&Leut with tlic more urgent objectii oi the expeditiua. 

The vessels selected for the expedition of 181d» were the 
Meda end the OHfer. The Heda was of 575 tons hvrtlM, 
and havbg been boilt as a bamtwessel in 18I5» was wdl ad^ 

aptcd for stowage, a property of no small consequence, as tlie 
expedition had to carry ^vith it two years provisions. She wan 
conunanded by Lieutenant W. £. Parry, and had on board a 
Aaf^M emafBBj ef jg^^^^^pmons. The Gryer, wUdi wee 
fainerljr a twelve-gun brig of 180 teas, was nmoh WMilef than 
Heda ; and though her aeemunodatieBs were noeh kifeiier, 
yet she neither sailed so well the other ship, nor was slie able 
to carry her own supply of provisions ; she was oommanded by 
Lieutenant Blatthew Liddqp, and had a ahtp^s compenj ef $S 
peraons* Boilmf tfaeae vniBch had the whels cf thsir cwtadf ^ 
ioaasthekadtasone hdii^t above the watarJine»eDNfnivith 
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an extra iinihgof oak pknk, from three to four inches iliick, 
ami a number uf beams and additionai timbers were put into the 
fields, in aniet to resist the pressure of approaehittg flo^ bf Ite. 
Tlmr bows ako defendtsd ftbm the iin^ulae of floalihig 
■MWffi, by stiong platee of iron. Standing Wd-plaoes were sub* 
•tituteti in phice of cots*; — and planks, tar})anrins and RlissiAn 
niath, were provided for housiiig the slilps (hiring winter. The 
iMilast consisted of 70 ebaidron of cool^ in the Hecla» and 04 in 
tlMGfli{ter« The men wtiiB akp furnished by Q o fw n mwi t with 
m rait it warm cfediee, laid a wdfekifi blanket Ih cedet to 
pmem thehealdi of die ship^^ crews, a large quantity of Messrs 
Oonkinsand Gamble's pro&erveti meats and stnips was supplied ; 
— antiscorbutics of difierent kipds were providi il, and articles uf 
utiMty and ornamoil were carried out to secure the friend^iip 
flf itm iMlniis er Ssi|«miaiii9 or to poidiaseaiLjr supplies which 
tke ea^pedition might reqiure. 

Equipped with these substantial accommodations, and sup. 
plied \vith scienLific instruments of every kind, the expftliiiuu 
Mt sail from Deptford un the 4th May 1 81 9. It passed the Ork- 
9Mf lihtfids on the IMHhy ami oo the Idth June it desoied 
Os^Fmw«ll, at the gresidiBtaiice of 40 leagues. Onthedd 
\% erosied the A^ds Ciitle, and advanced among the iee 

on tht' west coast of (Greenland, as high nearly as the 713d de- 
jrrtv of latitude, without hein^» able to observe a sino^le 0|j€ning. 
Unwiliing to proceed to the north of Lancaster ^uund, Ci^ 
tnift Fnny vesoivdl to Ibtoe Ins w«jr thioiigh this apparently 
igatMnnaido barrier^ and aller 4ai dsys of laborious warping 
th p sug h the ice, in wlndi much ddll courage was displaj. 
ed, he succeeded on the 28th' in bringing the vessels into an 
open sea, and, in three days more, a favourable breeze carried him 
acms fiaAn's Bay, and enabled him to land at Possession Bay, 
(Sea our ehsfft of Csplsan Farry^s Disoofertesy forming Plata V. 
of inol rp.), ifar die purpose of maldng magnetie o bsenr a tiooi 
Mr Fisher^ with two men, was cKreeted to p ro ceed up a«fltrtei 
which flows thrt)u^rh the valley, anci which is alK)ul thirty-five 
or Ibrty yanb wide at its moutbi for the purpose ol observing 
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the nature and fMxxliictions of the cuuiitr)? ; and he here wiu 
uesscd a fact of a very remarkable kind. 

" Thp fir^t tiling," says Mr Fisher, *' that attr?irted our notice in 
going aloiiL*: the bank of the stri'.-uii, was to nui't human tracks in ao 
perfect a sa.itt , tli ii liad the place been known to be frequented hy 
man, we shoultl have supposed that people had been here only a 
few days before ; but one of the men who was with me, as weU as 
myself, raacmbend thai we had been on the very tune apot where 
tfaie tracka were obsenredt last year gathering plants ao thai we 
had not the smal)e§t doubt of their being the remain! of our own 
fixrtrtept nade kst year ; for had aiiy £iquimaux been at this plaoa 
since we were here before, it is more thnn pro\)able that they wonid 
have taken away the pole on the hill, for from what we saw of them 
last year, nothing could be a greater prize for them than a pievf of 
wood, of the si^e of that in question. Besides, we obvers rd that the 
impression ul the heel of the shoe was deep^ than that ui' other 
part of ity which would not be the caae were they the tracks of 
ouiniaox, for they nerer have heeli to their ihoef or boots ; and* hi 
net, the riae and shape of the footmarks were iodi as to satUy us 
perfectly as to their origin. From this circumstance we may con- 
clude, that there is no great fall of snow in this country in the win- 
ter, for doubtless the melting of it would have efiaced these tmdu.*' 
F. 60. 

This singular freshness of human footsteps, if they were those 
of Mr Fiaher and his companions in 1818, indioatea a tradquil- 
tity among the ekroenta^ which oould scarcely be expected un- 

der ihc Arctic Zone. To efface the iinpresnion of a heavy foot 
upon soil L^ionnd, might be Rtip])o»cd u> icqiiue mjiuc consider- 
able action of wind and rain ; but» un the other hand, to pn> 
serve for eleven months that distinct tracery of the human foot, 
in which the difference of level between the heel and the sole b 
diMinctly seen, would requ'u-e a sufitpension or diminution of 
lliuse diurnal ojAiationft which i«? to Im* fliund on no part of the 
earth'» surface. May not some ui the crew of one or other of 
the Mij whalers who were in Baffin's Bay in 1819) before the ar- 
rival of the HecJa, have been landed at Possession Bay ? 

On the !M of August the expedition mB» directly ofipoidje 
Lancaster Sound. On the VA they had fiiirly entered it, and, 
under the influence of a favourable breeze, they had, before Uic 
4th, completely crocfied the mountainous barrier, which, in ade- 
oeitfiil state of the atmosphere, had appeared to CasfMm Jto> 

* Capiain Rom landed here in 1818, and erected on the top of one of thf UD* 
A pole, which still ronaincd. 
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to shut up this celebrated Sound. Tlie decision of this long 
gitated qucstum created, as might have been expected, nuich 
interest on booid, and did not fail to excite those hopes of fu- 
ture success which a different result wotdd have in a great mea- 
sure extinguislied. The land which they passed on the 4th 
August, namely, from Brookmrt Cumm^^s Inlet to Cape FclL 
foo^ differed from any that had been previously seen. It ap- 
peared like an immense wall in ruins, ri^ng almost perpendicu- 
lar from the sea to the height of about 500 feet The surfisoe 
of the precipice consisted of horizontal strata,, some of winch 
projected larlher out tiian the rest, detaining the debris of the 
sujK'rincumbent rucks, and lorming a succesision taluses of 
different inclinations. The precipice? thus assumed a variety of 
shapes and sizes, and the whole of this bold coast had a very 
interesting appearance *. 

On the 5th of August, when they had nearly reached Prmce 
l^opoIiTs IsleSy tlk'ir progress to the west was coiiiplotely 
checked by a compact body oi ice, which it was uiijx>ssible to 
penetrate. They had, therefore, no choice but to wait for 
the dissolution of this immense barrier, or to follow the open 
sea to the southward. They adopted this last alternative, and 
lient ihcir course into tl)e Prince UcgLiifH IvHei. Here they 
encountered va>i niniilKr.> boiii of the white and black whales, 
and also several sea-unicf^rns or narwhals. 

The white or Beluga Whale, the average length of which was 

from 18 to 20 feet, astonished the smlors with a species of mumc 

which recdved the name of the Whale Sonjr. 

** Whilst we were pursuing them to-day," says Mr Fisher, " I 
noCioed a circumstance that appeared to roe rather extraordmaij at 
the time, and which f have not indeed been able to account for ^et 

to my satisfaction. The tiling allnded to is a sort of whistlu^ 
noue that these fish made when tinder the surface of the water; H 

wa5 vpry audible, nn<l the only sound whicli I could com]>Mre it to 
IB that produced by paH«i!ii? a wet fiug«r round the edge or rim of 
a glash tumbler. It wa;s most distinctly heard when they wei c ( (rul- 
ing towards the surface of the water, that is, about half a minute 
before they appeared ; and immediately when they got their heads 
abaw water the noise ceased. The men were so highly amnswl by 
h, that they repeatedly uiged one another to pull smoothly^ m order 



* Mr B<echry*> fpititod tlwlehef of this tinguter ooatt, glvw in Capttia Finy't 
voikf will eoavejr a oonrect idei of it to tht reader. 
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to get near the place where the fish were supposed to be> £ar the 
purpoM of hfving what th^ called a MTbale Song." — ^P. 78. 

In advancing to the south, along the eastern side of Prince 

Regent's Inlet^ they observed that the rise and fall of the tide 

IKas §boiit 12 or 14 feet, and the ebb was observed to set to the 

iOilthiwd and westward, wliieh led them to ooodlide thai the 

flopd^une m that direetkm, and not through fiangeBter Soutid^. 

Another eonpAci harrier of iee) extending ofaKqudy fiom the 

west land tn the south-east land, a<;ain arrested their progress, 

and they were reduced to tlie lilteniaUve of either wailing for an 

opening in it^ or shaping their course to the north, in order to 

avail themaelveaof anj fhvourabte chtog^ea that might have taken 

pkoe in the hairier neiur Prince Leopold^a lales^ The hot ef 

thdse plans was thought the most advisable, and they accordU 

inglv turned to the north. On the 9tfi August, ti> the south 

of Fort Boweiij Uicy saw such numbers oi' the eommon black 

iif;|iiUca» that the Greenland maaters on boasd were of «{Hnmn, 

Ihut the eatiablidmiebt of a fhctoi^ Ibr killing wfai^ mnild be 

Kkely to turn out a hicrative qieculadon, as, besides the oil, 

a great ([uanlily ut* ivory ni'io ht be proeurtd from tlie immense 
i\iimbcrs of narwhals that t>eciir in thu* inlet. One of these fish, 
which they caught on the 11th, was about V6 feet 5 inches 
tpn^ and bad a holm 4 feet H inches in length, while the great- 
est diemnfierenoe of iu bodj «iiB 9 feet On the lSlh» the 
narwhals were seen swimmii^ abolit at all hours of the daj^ tn 
slioois. On the lOtl), a current was obs§erved, whose di- 
rection was NN. VV., and which moved at the rate ot a quar* 
tar Of a mile per hour; and on the IMkh^ they paaseil Cape FelU 
Jb9k wkva the botiaoani aMn menUe two pmllel lien ef 
batteries, placed at regular inlelrvals ftom the Cop to the hotssm 
of the cliff, affording a grand and imposing appearance. On 
the same day th«y passed McLTweU Bm/^ a very noble with 
several islands^ and many openings in its northern sliore, and 
^ tiie 2fld) leaving Beeckcy Island to the north, they cttwstd 
Wdhngtan Chaond, in I^ng. 98* wUch was ** as open 

and neivigabhi to the utmost extent of thdr view, aa mvfpntit 

■ — [- - - > ■ . ■ . 

• Captain Parrj- i« of opinion, tliat a conununicntion c^iist^i between Prince lU^ 
geht*» Inlet and ltudton*s Bay, either throngb the channel call«d Sir ThoiDM 
Rmme^ Wileonc or ifann^h RepiOat Bay.— Sec p. -11. 
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the Atlantic," mid which Captain Parry would have explored^ 
had the ice obstructed his progress to the wt stward. The rapi- 
dity, howmiv of the nio from Beechey Jskmd to Cape Hatharo, 
bdd out better pmpe0le> thougb they were of ihort dimtioii. A 
My of ice was seen to the westmurd, but, • narrow iiedt of 
it appearing to consist of loose pieces, the Hecla was pushed iti, 
and, after at]\iarter ut an hour's borint^,*' forced her way tliroiigh 
It, followed by the Griper. On the 2{5d they passed to the 
m^id Grigkhi Idmdi on the to the eoiith of /Mrtihir 
Mm4 od between Young and iknjf Jskmdif (ealkd J9nm 
Iflesm our chart) ; on the S5th they passed Garret fdand ; and 
nn the 26th, 27th, and 28th, JUiw^i^s InfHy Cap€ Cockburn^ . 
and acros?. Graham Moore's Bay. On the 28th they landed 
OQ %im ifor/m hland^ in LaU ITf ^ and Long. 103' 50*, 
for the purpoee of making magnetkal obvervatMOSy and the ra- 
fidti which they obtained were of a very unexpected nature. 
They found that the vanalion uf the needie was now 168° canU 
trkf^ or 192" wet»lerly, having pasml 18(r, so that they had 
artnnlly crofiftcd the line of no vofiaikofi^ or rather the line of 
\W of variation to the north of the magnetic pole. The last ob- 
fleratiooe which they made were on the 99d, in Long. 91* 
and Lat. l^"" 20', so that the magnetic pole must be placed 
wmrewhen between 91° 55', and 10;3 50 of west longitude, and 
certaioly not tar from the 102d degree ^. 

This island waa estimalcd to be about 10 miles long. It 
condsted of white sandstone^ and exhibited a more luxuriant 
vegetation than any of those which they had lately seen. The 
following account of the traces of human habitation will be read 
with some interent. 

" Wp «Rw no nriiTTinls of any kind on this island ; but we found 
evident pro<^)fs of its liavrrtrr hiwn freqtipntrd, not only by different 
species of the brute ctt atiun, Ijut that it had hImj, ;it some jwriod or 
other, been inhabited by man ; for at the disiancr of abmd a qmHt^ 

a mile from the shore, we found the ruins qf htsts close logetAef m 
Aemd e kilL From tlie dila|ndated stsite of these nims, it w«k 
inpBBrfme to driw any eettam condmions as to wlwt time they hkl 
bMn mhabfied, but it must ontsinly have been h lon^ time ago, for 
nothinj^ remained ot* them but the stones thst marked dieir sise ami 
die; and tern the aaaall number of stones thst the miias were com- 



• ant aiw Whwan «iel>»r » nat mmmti sf tfie MiimUiirwailf dbCMpea 
Mif Ihe exfMdkioii. Captain Fany ■■inttwi Ifct |Xle im lie iMtarijF is Lsitf* 100*. 
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posed of, it is probable that they were only temporary remdenem. 
They had been all nearly ot the same size, that is^ about 12 feet 
long; and from 8 to 12 feet broad, besides a space of about S fei*t 
flquare^ formed by 4 Hags set upon their edofc it the end ot each 
hut *. I understand from those who liave been oiten ainoncr the 
Esquimaux huts in Greenland, tiiat they liave always a smaii apart^ 
ment of this sort at one end of their hut, in which tliey keep all 
l3tmt "prafidons ; so that we may uifiar from this djeuftwunice, lliift 
the fuina we have oeen txMlav belong to a mall tribe er fut^' of Be- 
qoimaux, that were here probably on a flummer excursion." P. 102. 

" Although we are left in douot as to what time this island waa 
visited by man, we hnve very unequivocal proofs of its being recent- 
ly iiiliabited by different animals, for we found nuroerou"* tracks of 
wiiat we supposed to be rein-deer, some of tliem apparently very 
lately made, and several of their horns, and small portions of their 
hair, were found m different places where they had been lying. 
We bad an equally good proof of thb place hbmg freqiieoted by 
muakpoken ( Bb* motdiaiMM, Ltn.) for we found the skeleton of ene 
in a perfect state, except that the bones of two legs were separated 
from the rest, most probably by some carnivorous animal. The 
skull and horns were perfectly entire ; but from the appenrsnce of 
the boms, and, indeed, of the bones in general, t^un must have 
exposed to tlie weather at least one winter. W licther the cloven 
tracks we saw were chicily tliosk; of musk-oxen or rtiu-deer, a is 
impossible to say ; but if we were to judge firom the number of 
deer'is boms we saw, we should be inclined to consider them as be- 
ing principally those of the latter anmuiL It would appear that 
bears also frequent this land occasionally : we (bund two or three 
of their skulls, and their tracks were very nomeroiis along the 
beach." — FUher^s JournoL 

On the 30th August^ a favourable breeze permitted the expe- 
dition to advance to the westward among the ioe« nHind the 
south end of B?/am MarHfC» Island. On the Ist September they 

came in sig.ht of Mt'Jv'iU<' [.shttul. On the n parlv landed 

upon it, and on the 4lh, at seven tAi(x:k in the evening, they 

crossed the meridian of 110^ nm\ thus accomplished the first 

poftion of the discovery of the North- West Passage which the 

British Goverrnnent had considered worthy of a reward. This 

joyful event was notified officially to the crew, by Captain Parry^ 

in the following manner. 

" After prayers to-day (5th Sept«;ml)er), all hr^nt]-* wwf csllcd on 
deck, wfun Mr Parry told the chip's company, in an otiii ial manner, 
that we had last night passed tiie meridian of 1 10" \\\ of Green- 
wich, and by that means becsme entitled to the tewmd of L. 5000« 
pranised by Parliament to die first ship that readied tnat longitude 



* CaptsiD BMm dateribas tlMit bats as ctasriv or *Mbw dHplkal, aad cod* 
iitting of fisMf ftom'T to 10 hut ia diaawlcr. 
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^•STDod tbe Andc CMt. . He tDok abo tiu» op^mrttimty of infonii- 

ing them, how highly aatiified he was with their past conduct^ and 
that he had no doubt, by continuing the same zeal and perseverance 

tbey \\i\ve bitherto sbrwii, but that we shall iiltimjitrfy accomplish 
the object ot the expeciition, and by that means not only become 
entitled to the whole of the pecuniary' reward, but to the much 
more lasting iiouour of being the fast discoverers of the North-Webt 
Pkssage, — an honour indeed which our most illustrious navigator* 
far onituiies bick sought Ibr in vain. The enUmaiaam eidted by 
this short but ]>athetic speech waa truly aatonishing ; for the ardour 
that it inapiied might be seen in every countetiance. • * * * I 
think it may be considered a rertarkable instance in our voyage, 
that the first anchor wo Irt ^^^o'since we ]ef\ Er)«rland. was in the 
llOth d^ee of West Longitude." — Fisker'n Journal, p. 

The expedition advanced to the westward fVom the 6th to the 
ISth September, a litde beyond Ct^ Providence *« experiendng 

very conaderable difficulties from the heaviness of the driftin^^ 
ice, which appeared lo be coming from higher latitink?. It was 
now packed close in with the land; the ships were regularly be> 
in the bay kse on the morning of the 18th, and aa die se\ e-t 
nty of the aeaaon was rapidly increa^bg, Captain Parry bad no 
other alternative, but either to return to aume secure harl)our to 
the eastward, or to remain fixed during the winter, uyhm an ex- 
pas»ed coiLit, without a bay or a headland to afford him ihe 
aroaltest shelter. He therefore availed himself of a fiae breeze, 
and returned to Wmter Hm^omr on the S4th, after experien* 
dng very serious obstructions from the driving lloes^ one of which 
forced the Griper aground on the beach. 

"The mouth of Wifiter Hfirbour is partlv guanhil from the 
violence of tlie sea by a reef of rocks, over which there is in 

* This Cape received its name oiil ot gratitude to Providence tar tb» lecDvcry 
of a party from the Griper, Uwk ims arn^ lott im MdviUe Itland. .Seven mea 
bad mt <mt on the lith to suprite some rein-deer and mualc-oxen. Having lo«»t 

their way a few hours after Icavinff the ship, they wandered about \% ithout any rtb. 
j«ct to guide them, till, on the 12th, they descried a large fla-- i iti . which Ca|>- 
tain Parry had erected as a beacon to direct thcrn. I-'our of the fviny made for the 
ilag-jstatT, and the other three> niMtalcing it for a umallcr one erected before, walked 
in the opposite direction. The first party halted al! night in a liut of stones and 
turf, kindit-U u little n re tu w inii ; !icniM?i\ cs, with gunpou clt r and uiuss, and subsist- 
ed OO raw grouhc. 1 lie utlwx [wiy arrived at IC P. M., uii iht; ilUh, artcr an ab- 
MBce of ninety-one hours, exhausted with coiU and faiif^ie, and frost-bitten in 
thair tow and fiogera. 1 lie means which were taken by Captain Parry In behalf 
«f Unw mahttamm individuals* redcct the highest credit upon bit sagacity •« 
wtU M hi* hnsuuiity* 
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Mine pbM aearaeljr • fatfaonli of water, slid bflttpeen Ait raf 
«iid the land there b a bar, with asHiy 8} fathoms in aome pkon. 

The harbour itself being* about three miles long, it was thought 
proper that the ships should be stationed aboui hall a mile 
from the top of it ; but the whole being completely frozen over, 
it was necessary to cut a caoal for the shipa through the aolid 
ioe. The foilowing aooount of thia arduoua o|MUion is ffna 
by Captain Parry. 

" As soon as oiir people fiad breakfasted, I proceeded with a 
email party of men, to sound, iuul to mark with boarding-pikes 
Qpon the ice the most direct channel we could find to the ancho- 
rage ; having left directions for every other officer and man in 
hm flhips to be employed in cutting the canaL This opeiitioQ 
Was perftrmed by flnt marldng eat parallel lineit diatant ftiai aadl 
otlier a Utde more llttn tiie br^th of Uie lafger diip. Along each 
of these lines a cut was then made with an ice-saw, and others again 
at right anrrlrs to them, at intcrvnb of from ten to twenty feet ; idius 
dividiiitj:; the ice into a number of rectangular pieces, -which it wa« 
again necessary to subdivide diagonally, in order to give room for 
their being floated out of the canal. On returning from the upper 
part of the harbour where I had marked out what appeared to be 
<]ie best aitaation t» winter qnaifers, I ftmnd tfuit ooondMble 
progreaa bad been made in cutting the ouial» and in floating the 
pieoes out of tt. To &ctlitate the latter ^art of the pooaai^ the 
aeamen, wbe arc always fond of doing things in their own way, 
took advantj^jiv of a frei^h northerly breeze, by fetlinj^ some boats* 
sails upon the piece of ioe, a contrivance which saveci botJi time and 
labour. Ihis part of the operation, however, was by far the most 
troublesome, principally on account of the quantity of young ice 
which formed in the canal, and especially about the entrance, 
when^ beftie anDi^el^ H had beesme ao tiiiok^ thM«|paiMge oonid 
no longer be found ftr tfae delacliad pieee% withottt considerable 
trouble in breaking it. At half past seven P. M., we weighed our 
anchors, and began to warp up the cana\ but the northerly wind 
%)]e'W so fresh, and the people were m much iktigued, having been 
almost constantly at work for nineteen hours, th»t it was midnight 
tiefore we reached the termination of our first day s labour. T di- 
rected half a pound ul trei>h meat j)er man to be issued as an extra 
.allowance, and this was continued daily till the completion of our 
pioieni nndertaking, AU hands were again set to work eis the 
vBOfnuig of the S5tb« when it was pn^osed to ahik*the pieeei of ice 
•aa they were cut under the floe, instead of floating wem out, the 
latter mode having now become impracticable, on account of the 
lower part of the canal through which the ships had paiised being 
hard frozen during the night. To effect this it was necessary for a 
certain numlnfr of men to stand upon one end of the piece of ice 
which it was intended to sink, while other parties hauling at the 
same time upon ropes attaciicd lu ^le opposite end, dragged liin 
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block under thai [kti I of the floe on which die people Ftood. The 
ftfficersi of ]yoih ships took the lead in this employ, soveial of them 
standing up to their knees in water frequently during the davi 
with the thermometer generally at 12% and never higher thta Mr/ 
At6P.BL^ began to ma99 Ibe ahilii. Tkm Gnper wiia made 
&flt alteni) and the HecUi and tihe two ^ipa" eotDpanies being di. 
Yided on each bank of tli6 oanal, with rof^ from the Heda's gang- 
ways, soon drew tha MpB tiaag to thie end of mir second day's 
work. I should on cvcrj' account have been ^rl'^d to make this a 
day of rest to the oflicers and men ; but the r.ipidily with which 
the ice increased in tliickness, in proportion as the general tL niprra- 
fore of tlic atmosphere dinnnished, Would have rendered a day's 
dela^ of aerioua importance. I ordeined the work, therefore, to be 
tantifiaed at the wraal time in tfaie moftitlig; and sueh wns the spi- 
rited and cheerfiil manner in which thia order was complied with* 
as well as the skill whieh had now been acquired in the art of saw- 
ing and sinking this ice^ that, although the thermometer was at 6* 
in the morning, and rose tio higher than 9* during the day, we had 
completed tiie Canal at noon, having effected more in fcuir hours 
than in eithet* of the two preceding days. The wliolc length of 
this canal whs 4082 yards, or nearly iwu milei and wic-iJdrii, and the 
avtTage thickness of the ioe waa aeven incbea. At half ppat 
ooi^ M.J we began to track the abipa along in the aame manner aa 
before^ and at a quarter past three we reached our winter qiunrten» 
and haikd the event with three loud and beartj cfaeen &om both 
ahqpflT componiet." P« 97« 

The whole of the roasts were diaroantkd ekeepl the hm^ 

ones; — the boats, yards, masts, and riggings were deposited iu 
a shade erected for them on giiore ; and ^ lioubuig raihtd over 
decki as the covering of their winter's habitation. The sun had 
not entMy deserted the pardkl of Winter Harbour. He stitt 
shot ft finr it|Mteitaio beams (irooi the soutbcrohoriMm; biitevwi 
di sso w e re wkhditsm on the 4ih of November, and bin* Toyagere 
were left in tlu ii- dreary c^ile, with the certainty of lositig the 
light oi the sun for nearly three months, and oi' haying only the 
twilght of an Arctic winter to guicie them in their pursuits and 
amus ttttents. he jnwpect, too; of being detained in a stale of 
hnedon fiw at kiMt ten months, and the risk of an unusual eo» 
Verity of winter, which the summer heats might be unable to re*, 
duce, must have presented even to the best regulated iniiuis 
some (Mctures of the future, marked by various depths of out- 
fine^ but all ttled up with mueh gloomy colouring. It is diffi- 
cult tp dmify liie Varieties of Ibmi in which trtie heroism is ge- 
Mally diifibyed. History and patriotic feeling have wisely 
thrown a splendour round tiat tvpeueB of auiuud courage which 
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willui*^ly ex{X)ses, and cheerfully surrenders liie lor the good of 
our native iand;-»bnt, in the estimate of unbiassed judgment, 
tiuB iaitiiiGtive passion siaks to the lowest point of the scale of 
iq^eUectual heroism. The honours which it reeaves diiring liiSsv 
and the reputation which it secures at its surrender, give it tlie 
character of a spcculatiun in which few aspirui*^ uands would 
be unwilling to embark. But how few are there^ who, in the 
pursuit of some useful object, would expose themselves to the 
faonoTB of a polar winter, where Providence has not allowed 
the germ of human life to spring, where the sun withdraws his 
presence for three months, and where the contingencies of cli- 
mate might throw round them an icy barrier, and >hul them out 
for ever from tlie rest of their species ! The of Ikers and crew of the 
Hecla and the Griper have certainly exhibited this species of true 
courage ; and we ^ould have been disposed to give it the prece- 
dence of all others, had we been unacquainted with the endtj^. 
ranees of Sir Charles Gie^ecke, who, animated by the love of 
seitiiee, s})ent about seven years in Greenland, navigating its 
dangerous triths, climbing its precipitous clitfs, and inhabiting 
the hutSy and subsisting on the fare, of its wretched infaalntanta. 
The arrangements made by Captain Parry, to provide 
aihusemients and occupations for the winter, were of the most 
judicious description. He (Mckicd the crew to he mustered in 
divisions at nine o'clock in the morning, and six o'clock in the 
evening of every day, in order to see that tliey were all clean and 
sober, and to afibrd an opportunity of examining the state of 
their bed-places. He established a weekly newspaper, called the 
North Georgia Cassette and Winter Chronide*, and every fort- 
night the crew were amused with plays, aetetl by the officers, some 
of which were written for the occasion, with the view oi mspir- 
ing a zeal and ardour for accomplishing tiie objects of the expe- 
dition. Frequent hunting parties were arranged, for the double 
purpose of amusement, and of supplying the crew with finesh 
provisions ; and every thing was done to b^^ile the tedium of 

• This Gazette, of whicli ('nptain Sabuie was the Kditor, consisted of l^^L^lty- 
one numbers, the iin«t oi v.Uicli api)eared on the 1st Noveuiber 1819, and the 
\m\, on the 20th March lb20. It haa ju>t been published, diielly iii order to 
gratify the dc^ixe which ha« heen so universally expressed, of seeing the 
script ; and it does great credit to the good bttmour and intriltgnmne sf its ( 
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wiMer, by kaepu^ both the miiida and bodies of the ci^vr 
in a state of oonstmt occiipatioa and ezcitenient. - 

The following (kscription, given by Captain Parry, of the 
dreariness of external nature in the Arctic regions is iuiiot mt&- 
mt. 

The officers were also in the habit of occupying near two hours 
in the middle of the dnv in ramblinf^ on shore, even in our darkest 
prriod, except when a tresh wimi an:! a heavy .snow-drift con/inod 
them within the housing of the ship». It may be well imagiiuil. 
that at this period there was but little to be met with in our walks 
on shore, which could either amuse or interest us. The necessity 
of not exceeding the limited distance of one or two miles^ lest a 
snow-drift, which often rises very suddenly, should preyent our re- 
tnni, added considerably to the dull and tedious monotony which 
day after day |iresented itseli. To the southward was the sea, co- 
vered with one unbroken surface of ice, uniform in its dazzling 
v hitenes^, rxcept tliat in some part?« a few huniniocks Averc seen 
thrown up somewhat above the general level. Nor did the land of- 
fer much greater variety, being almost entirely covered with snow, 
except here and tiicre a brown patch of bare ground in some expo- 
led situations, where the wind nad not allows the snow to remain. 
When viewed ftom the summit of the neighlK)uring hOls, on one of 
thoaa calm and dear dsys which not unfiraqnently occurred during 
the winter> the scene was such as to induce contemplation, whicn 
had perliaps more of melancholy than of any other feeling. Not an 
object was seen on which the eye could long rest with pleasure, un- 
less when directed to the }<put where the ships lay, and where our 
little colony was planted. 'Fhe smoke which there issued from the 
several fires, affording a certain indication of the presence of man, 
gave a pardal dieerfulness to this part of the prospect ; and the 
aaund of voices, whichy during the cold weather^ could be beard *al 
a vmch greater distance than usual, served now and then t& break 
the rilence which reigned around us, — a silence far different ftom 
that peaceable compdsure which characterises the landscape of a oul» 
tivated country ; it was the deathlike stillness of the most dreary 
desolation, and the total absence of animated existence Such in- 
deed was the want of objects to aflord relief to the eye or amuse- 
ment to tile mind, that a stone of more than usual size appearing 
above the snow, in the direction in which we were going, inime- 
dialdy became a mark on which our eves were unconsciously fixed, 
and towards which we mechanically advanced. 

^ Dreary as such a scene must necessarily be« it could not, how- 
aver, be said to be wholly wanting in interest, especiaUy when aa- 
pocinted in the mind with the peculiarity of our situation, the object 
which hnci brought us hitlu-r, nnd the hopes which the least san- 
guine among us sometimes entertiiinod of spending a part of our 
next winter in the more genial c lunate of the South Sea islands. 
JPerhaps, l(>o, tiiough none of us then ventured to confess it, our 
lilfmghts wppld sometimes involuntarily wander homewards, and in- 
ft camparison between the rugged face of nature in this de- 

■ 

* 
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sokte region, and the livelier aspe{;t of tiie happy land iv4u«tl Wt 
had left behind ua." — Capluin Pairj/'x Jmrtuil, p. 124. 

It will, we doubt not, bi: consider^ as a very iuterestiqg, as 

weU as an important result of this expedidon, tbat the human 

ftame has been han^ capable of preservings « beaMlj and 

chaefiiil eaisteneef ia « dbnaie whose mean Iraipenitiire is near. 

If the weM of Fahrenheit's scale, or 32^ below tlie freezing 
point, and where the mercury uccasiuually descends so low as 
&4(* beneath aero. Such a severe climate was nev^ Kiipp>sed 
to exist even in the tmagpialioiia. of the po^t^ and the f «la 
itself, which was pfoveffaially the point where the hcauy cbaoli^ 
tioRs of the Anotie regions had concentrated thetir influence, 
waii considered to have a mean leinperature of only -f 82' of 
Fal}renheit. Nay, it is remarkable, (as if the obsen'era had 
ONispired to give point tp the antithesis,) tliat the fnean Umpen^ 
tmre of ilu Jimr $mim0r rntmO^ oi MdM$ it mmt^ 

(he same as ihe mean temperaiure cfihe year formerlij a^sigmt 
to the Nori/i J'ok lUelf! 

The greatest cold ex|ierienced by Captfun Farry was quite 
tolerable in calm weather, and we believe that less incoQvenieiioe 
waa expenaneedfvooi it by. the parly, than haa often been Mt 
in Canada and Siberia. One of tba mm of the Gr^nt^ wte 
had lost Ins way in a hunting excursion, returned with' ote of 

hia hands much frost-biuen. It was at first as hard as a pieci; 
of marble, but by successful treatment, it recoYend so far, that 
he lost only a part of each of the four fingers oC his ieft hand. 
Another oukir, who had hia banda frnt-bttten* came on boar4 
in such a state, thai when hia handa wm tainierwd in n Imb «f 
ookE water, for the purpose of being thaw^, the txAA oommnsU 
cated U) tlie water created a film of ice on its surface. The 
akin and nails came off some of the hiigers, and the rest were 
amputated One of the most remarkable effisets, however, of 
aavete oold, waa ita inflnffnce on the mental aa well as the oor- 
poml facnhiea. On the 5th of October, two of |he gentlenan 
of the expedition, who had tixposed themselves to severe frost in 
the ardour of pursuing a wounded stag, wer^ sent ibr b^ Cap- 
tain Parry. Upon anivii^ ui his cabin, 

** Th^ looked wild, qfKtke thick and hMUsdncdy^ ^ il waaipK 
IKMsible to draw from them a rational answer to any of our ^pies- 

tions. After being on board for a short time, the mental facmtiei 
appeared gradually to setam with the returning circulation ; apd it 
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WM not tiU then that a lookeMn could easily persuade himself that 
they Imd not been drinking too freely. To those wlio have been 
rauch aCLTuaUjnied to cold countries, this will be no new remark, but 
I cannot help thinkm^, that many a maxi may have been punished 
fm iDtoxicatii(Si» who wum only suiiering from the benumbing electa 
t£ firoit ; for I hava more than mm aean our people in a state so 
«iaQriymaaBUi]igliMtirf*dieBCMt ttapM I ahoukl 

mtmif hm ctegacl Atn with mil offence, had 'I not hemtk 

Jioite sur« tfant no poaiibb meHUWon aftwWthem on Melvittt 
dand to procure any thing ttMiigcv than snow»wate«'«>«C4|riaMi 
Party M Journal, p. 108, 109. 

Tbe only c^tnet afflietkm which aroe from the freother, wart 
wbat is called in America mewMndiieia. It fa^gan by a sen- 
MlMMi like that wfnch is ftlt when sand or dust geta into the 

eyes. A s<)luti(>u of" sugar of lead removed the complaint in twn 
or three days, and the recurrence of the disease was prevented 
by the tue of « piece of crape. 

The aeurvy appetti0d.ia the months of March and April» but 
the limdidaall recorsted, in consequence of Captain Fany^ ha^ 
tmg been at much pains to raise some mustaid and cress &if 
them in his own cabin. 

The reappearance of the sun on the 3d February, was, after 
an absence of nioety-two days, joyfully welcomed by the in* 
hahkaotaof Winter Harixmr. The we^er gradually improved 
The shooting excursious were rseumed, and in order to break 
the monotony of the spring, an expedition was projected across 
Melville Island, in order to ascertain its br^adth^ iui4 ^^^amina 
the stata of the sea to tho north. 

This expediikm» consisting of Captain Furry, Captmn Sa* 

falM, Mr and otbetsy amounting in aU to thvte^ 
on tho 1st of June. 

The following extra^'t will convey a correct account of the 

naiiire oi* the oountry as seen during their second day's journey. 

« Shortly after we started this morning, we came to a snail lake* 
•bout half a mile in length, and 200 yards in breadth ; a consideiable 
part of it was clear of ice, which led us to suppose that two eider 
ducks, that Hew nast us a little w hile before we came to it, had come 
from it- Soon after we passed this lake, w e saw several ptamiipans, 
and in the coorse of the night shot seven of them as we went along, 
BalwesM Z and 8 o^dock In the meining, we got to the N W. end 
ef a rmge ef hills, which tetminate the view to the N. from Wm» 
tar HarDour. From the top of these hills we could see the dilpi^ 
maats very phunly with the naked eye, the distance behig, as near* 
ly as we could judge, ten or eleven miles. From these hills also 
we had a vety extensive view of an immense i^bun, extending to 
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the north' and wo^^t of Ft wns cnmyilptely coverefl with snow, 
aiK? «;o level, th;tt \v<\i\ we tiut l^een c-on vincetl tfiiit it was considera- 
bly higlu r iIklii \\ inter Harbour, we should be apt to suppose that 
it was tile sea ; but as this objection could not be started against its 
being a large lake, some were of opinion that it was so ; on 90^ 
pmobing tM border of it, how«vcr> iv« irave mmd ialiiS«d tiMt it 
wii^y a pliiii. Onr roQte>£rtmi the tiiteof oar leartngtbe 
diiM, ttntil we fiame m sight of this plain^ was over ground, gene- 
ntfjr speaking, pretty even, but gradually ascending. Its tni&Ge, 
for most part of the way, was at least more than two-thirds covemi 
with snow. Soon after we got to the confines of the plain above 
mentioned, we ^aw a rein-deer and a fawn coming across it from 
the soutliward. The iuv^n apueared to be very ^oung, and rather 
of a darker colour than the aoe. Tlie latter did not differ in this 
IWnii IliOBe thai we killed in the beginning of hut winter.** 

The party arrived at the sea at Point Nias^ in Latitude 75° 
84' on the 7lii of June. From tins they passed over to Bustt- 
iians Cove on LiddmCs G%dfj which thej reached on the 11th. 
On the l£th they vent to ffooper^s Itkmdf and leturaed in 
ttfety to WhUer Hmrhwr on the 15th» alter a joumy of ISO 
miles. The most remarkable event in this tour was the dis- 
cuvt I V of the remains of six Es(|uiuiaux huts, about 300 yards 
from the beach of Liddon's Gulf. These htits, situated in 
Latitude 75" 91 m\ and west Longitude \\V 37' 17", am 
exactly the flame as those formerly described. 

The state of the ice on the Ist of August permitted the cx^ 
pedition to leave Winter Harbour, and every thing seemed 
to pretlict a successful voyage io the west. These expecta- 
tions! however, were soon disappointed. The situatkm of the 
ships among the masses of driving ice was often pvaearious, and 
when they reached Cape Dundaty at the west end of MelriUe 
Island, on the 16th, the ice from the north oomfidlcd them to 
al>ai)duii all hopes of pn)5«.*culinf!r their vo>'a^ to the west, af-» 
ter obtaining a glimpse of tlirt^e cupes to the soulli, which they 
called Bunks' Land. 

CapUun Parry^ resolved, therefore, to advance, if poiriUei 
to the south, but aAer waiting in vain for an ofwmng in the 
ice, he renounced this plan also, and on the 30th August he 
publicly notified his intention nf retiirnincr to England. No 
evefits of any great interest marked the return ot tiie expedi- 
rion, excepting a commumoatnn wttb the £K|uimaux, wha in- 
habit an inlet called lhe River Clyde, on the western ^hfhet of 
liafliifs liay. ' 
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" As we were standing in this evening towards tike fklaee i^h&n 
Mr Lee told us the Esauimaux lived, four canoes were observed 
paddlinpj towards ils. While they ^^re yet at a coTj<^iderable dis- 
tance off, we could hear them making a great noise, which they con- 
tinued to do as tl>ey appfonched us. They canie alongside with<^ 
out tlie least hesita^ioi), and one of our boats being there, our people 
attisted them in cutting: out of tlieir which ivere idl homd 

Ml bcMid, and hSfjjtd fSem up the aidai. On gatti^g on Imttd ikitf 
evinced no signa either of fear or aafeoniafament. On finding tfaam* 
selves in security, their first act was to turn to dance : if turning 
foand, juniplnf^, and other wild gesticulations^ deserve that appella- 
tion. At the same time that they were shewinpj us their accomphsh* 
ments in the dancing way, they gave us a gpetiinen of their vocal 
taints also ; but to call the twu or three monotonous ejaculations 
that they uttered a song, would certainly be a misapplication of the 
word, tit the whole of their melody conaiated only of tbeae three 
words, " hey, ya^k," which they repeated wilh great rapidity^ 
tod iHth vehemence m proportion to the movementa the liody i 
these were at first very violent, but by degrees became more mode- 
rate, from bein«7 tniabie, I imagine^ to continue auch fiitiguing exer'> 
tions." Fisher s Journal^ p. 272. 

After going bebw, they skipped about, and hey yay gagh'd 
inoie fiiiiofualy than ever,^ apparently, as Mr Fisher oonjec- 
turea, from a denre to please the s^ors. The oldest man, who 
was about sixty years of age, and only 4 feet 11 inches high, 
sat down very composedly to have his picture taken* He seem- 
ed agreat adept at minuckry, and iqiitated with an air of the most 
cooplete buffoonety and good humour the attitudes of Captain 
P^vry who shewed him the proper posture ^ the other two were 
young men, about 5 feet 5 inches high, and between twenty 
and thirty years of age. Their dress differed little from that 
of the Esquimaux of Greenland, but their canoes were not so 
neat. The frame work was made of firwood, and the paddles, 
which were 9J feet long, were of the same mateiial, and the 
tim' of dur ULides was neatly edged with bone. They had 
some ntaaR pieces of iron, but bone in general supplied its 
[tlace An exchange of articles soon commenced. They re- 
ceived for their seaUakina and a canoe, articles of utility, such as 
knives, sdssars, needles, nails, juimblcts, and the saikirs gave 
tb«fli S0f eiat useffil and ornamental donatknSi A» soon as they 
iwabed any arddi^ they touched it with their tongue, appft< 

* Caiyala FBiy lantlaM n M a 4agal« cbtanafiaaea, •« tlua wta 
SBlgS at a Tiif spi was ghrw thtm to took into, thqr tanondfamly jfcst aaa tfia^ 

you V. NO. 9. JULY 1821. If 
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raUy to abew that it was then kgidly their proiiarty.* A lioit 
was sent on shore with the man who aokl his canoe to Captani 
Pany^and the officer who aeooniipanied tt purcfaaeed anodierlbr 

hiB dirk, a Flushing-jacket, a slmwl, a knife, and some beads. 

On the Ttli September, the day following, the sliips stocxi in- 
to the fiord where tlie Esquimaux ianded) in order to visit their 
habitatimiSy which consisted of two tents, supported by a laog 
vertical pole of .whalebone 14 feet high, and rising 4 or 6 feet 
above the seaLskhw which formed their rooft and sides. They 
were about. 17 feet long, and irom 7 to 9 feet broad. 

" The inhabitants of tliese huts," says Mr Fisher, " they found 
to be the four men who \asited iis i:ist ni^ht, four women, and 
nine children. One of the wonu ii w is very old, and was supposed 
to be the wife of tlie oUl man. Two of the others were judged to be 
about thirty years of age, and thev were supposed to be the mothoti 
of all the young family. One of them was pregnant The fiNBtll 
damsel appeared to be too yotmg to.be yet living a eoijngal life | 
and there was another circumstance remarked with regvd to her* 
thnt wns considerod as a mark that «?hc had not yet nrrived at tlie 
happinesd of a matrimonial life. The circumstance alluded to is, that 
tiie other three were tattoed, whilst she was not ; from which it was 
supposed, that this barbarous decoration was the distinguishing 
baoge of a married woman. This piece of artificial beauty consist- 
ed of two enrred Imes, eitendfaig mm the onter oemer of the cyaa 
down to the upper lip. l*he eonvex side of these lines poiotod 
backwards, and their luncdon at their lower end formed an acute 
anpfle. The chin and lower lip were also tattoed by straight lines 
which fh%er^ed from the mouth downward?. Whether it was ow- 
ing to iier beinff free from these barbarous scores or not I do not 
pretend to ^y, but they who saw her speak of the young giri com- 
paratively as a great beauty ; whilst thley describe the old dame as 
the pieture of ugliness. With remct to their dress, womea 
seem^ to have been habited ncarlv in the ssme manner at Aa me^ 
vis. in leatheni jackets, boots, and bfeedies." 

The huts of ilie.se ^>eu[)le were of the same shape and size 
as those of MelviUe Ifilandy and were less filthy than those of 
the Esquiniaux uiually are. They have atores of sea-honei^ 
flesh ooveied with stonesi along the beach, and they bq 
fewer than fifty or sixty dogs. These dogs devour their find 
in a most ravenous manner, and when a bird is given them they 
swallow it, feathers and all : one oi them which Captain Parry 
purchased, though regularly fed, eat up one day a pieoe of caiw 
vas, a cotton handkerchief^ and part of m check sluit. TIk 
Esquimaux had also a pieoe of a file set on a bone handle^ 
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and they exhtbited several beads ^stSmBA 

from those tliey had acquired on board The fiord where they 
lived is full of smaii isiaiids. It has 180 fathoms of water with- 
10 the entrance of it, and not above a mile from ihe shore^ and 
it J^ipeared to be about four or five miles brood. Th»r winter 
huts wm seen about two mOes farther up the bi^ than their 
tents. They were partly excavated from a bank jfodng the sea, 
and the rest built round with stones. 

In studying the character of tliis rude people, it is impossible 
to read, without the highest satisfaction, the fcUowing aeoouiit 
wUch Captain Fanj has given ol their curcumstanoes and maii-- 

'* upon the whole, these people may be considered in posses- 
rfonof €V4iry necessary of hfe, as well as of most of the comforts 
and conveniencies which can be enjoyed in so rude a state of duci&- 
ty. In the situation and circumstances in which the Esquhnsnz of 
H oif^h Gfeenhmd ore plMd^ there is much to excite compssMi fer 
Uto low stale to whidi hjuman nature appears to be there reduced^ a 
state in few respects superior to that of the bear or the sesl whieh 
they kill for their subsistence. But with these it was impossible not 
to experience a feeling of a more pleasing kind ; there was a re^ 
spti^ti'ui decency in their general behaviour, which at once struck 
us as very different from that of the other untutored Esquimaux, 
aod in their per^ns there was less of intolerable iiltli, by which 
Chusu people ate so generally distioauished. Bat the sopenority for 
wlddi tiMry are the ommI rsmarkiKle, is the prfect hones^ which 
cfaaraclarised all their dealings with us. Durmg the two hoars that' 
the men were m board, and for four or five hours that we were 
aobeequently among them on shore, on both which oronsions the 
temptations to steal from us was perhaps stronger tlian we can well 
imagine, and the opportunity for doing so by no means wanting, 
not a single instance occurred to niy knowledge of their pilfering 
tibe most trifling artide. It is pleasing to record a fact no less 
pleasing in itselx lhan honourable to these sunple peoplc^-^Gaptain 
nsfy^s yoaras^ 887. 

On the 8th of September, the expedition proceeded south- 
ward» the Heda arrived in LelJi Roods on the 3d November, 
flUer an absence of eighteen months^ and Captain Farry had 
file Ingh sadsfaction of seeing every ofltoer and man on board 

IsoA riiips (with only one exception, oui of tiiiu f^/j^fi/ir per- 
sons,) return to thtir native -country in as robust heaitli as when 
tlsey leA it 

In readuag the details of this celebrated expedition^ it is ub- 
pMifate not to admire the high qualifications which Caplam 
^■nj ohHiiied as a narigstor and Commander. The eon* 
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sumnate flidtt with wladk he oooducted his ships through the in- 
tricacies of an icy sea; the aciitcncss and discernment with 
vAVich he decided on the perplexing alternatives which were 
oflen presented to his judgment; the prudence and raoderattQii 
and tenqper whh which he managed his httle colony in Wialer 
Harhoiir; the kindness and homantty which he unoeanogly 
displayed in providing for tlie health and comfort of the crew ; 
and tlie success which finally crowned his exertions, entitle liim 
to a preeminent rank among the most illustnous European na- 
Vigaton. In aooompliflbing the dbgects of the expeditkm, he 
ifm My seconded hy lieutenant Uddon, and all the oAoeia of 
both vessels, and from the zeal, the ability, and the sdendiSc 
knowledge of Captain Sabine, he has been enabled to eniich 
his work by many valuable contributions to tlie physical and 
natural scienoea. But while we offer our humble approbation 
to those intrepid individuak^ who ha;ve jo admindbly eMCUted 
the ol^ects of the expedidon, we should not Ibrget how mudi 
of its success was due to the discrimination and the liberality 
of the Admiralty ; and e^peciaUy to the acuteness and sagacity 
-of ^one embent individual, ^ose knoiHedge of Arctic Geo- 
graphy enabled lum to antidqpate the existeiioe of unknown 
lands, and to pursue the object of his researches m spite of all 
the obbii uctiuos which ridicule, and sopbibtry, llirew in bis way 



Aet. XKlX^^JceoiMi ^ihe Mitgndkai, MBteonlagkal amd 
HydrograpMuH Observations made durmg Ae Expedition to 

Lancodter Sound, 

In order that the Narrative of the Expedition which we have 
given in tlie preceding pages, might not be encumbered or inter- 
rupted by scientific details, we haw resenred for a separate article 
an account of the magnettcal, me t e o B oi g pcal and hydrogfapiucal 
observatums which were made on board the Heda and Griper. 

.tOitjr of Msdiiivilie K«rth I^oie \tf nwuw of in cspedltioii whkli Aoold wfmA 
one or two winten in SpitdNffgen, in ovdcr to tako idrantiae of ai^ liifnanWi 
opeabgi in the loe. The identille vctoUt of a jMr^t reridflnee la that lted» 
woHld^ IndcpmdeaUj of any nlt«rior object, muf^y repajr the espcnee liliVII aa||^ 
attend iu 
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Am the meuuraof the variatibn and dip of the needle oould be 
taken eoly on icebergs end kland% out of the reach of the ship's 

attraction, they are not so numerous as might have been expect- 
ed; but they make up in importance for what tlioy waiit in 
quantity, and will be studied with much interc st by the philo- 
sophers of all countiies. The following Table cont^uns the 
vhdeof the lesidts gi^eQ in Ctsplam Feny^s miic» and deduced^ 
bm observatioaa made prindpally by Captain 3ebine;^. 

Obtervaiwns on ihe Variaikm qf ihi Needle. 
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150 4 13 

1.51 30 3 
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On ice. 

On ice, 220 yards distant 
On lee* (from ship. 

Oti ice, 200 y^idfi distant. 

On an iceberg 

On ice, 200 yards distant. 

On 950 yvds dirttttt* 



PoM^on Bay. 

E. coast ctJUgimCs lake 

On ice. 

E. coast of RegenCs Inlet. 
Beicb at Cape Rlkj. 



SE. point of B. iMurtin's 
Onlnw lldand. 



128 
185 

125 

123 
I2« 

Its 

110 
106 
111 



30 14 
3 55 

15 22 

47 
1 
5 

66 
6 
19 

114 34 45 

91 2H 32 

SO :,9 17 



48 
30 

11 
38 
15 



On Melville Island, and 
during an excursion in- 
10 tb<! interior of it^ 



W. coast f.f Diu is' Straiu 
1 iilet called Hiver Clyd«. 



with which these obserrations were made, are described in 
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Obtervatiani on the Dip of the Needle, 
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Near Loodcn). 



The cliaoge in the diitBCtion oi the variation from WeetcrlyV^ 
fkuin^, iniist have taken place about the lOStd d^;ife of wf«t 
ki^litiide^ and flhewB thai the expeditkmmu point, which 

diej passed on the 27th of August, have been a few degrees to 

the nortli uf the Great Magnetic Pole. This conclusion agrees 
very wonderfully with the position of this pole, as assigned by 
M. Hanstcen, who places it in 1819 in 69° 4(y of North Lat^ 
'{Sf W to the 8omh of the ships on the i^th August), and in 
Vf of West Longitude. 

After entering Lancaster's Sound, the deviation produced 
liy the ship's action increased unifoniily ^ind rapidly as the 
expeditiou proceeded westward. It increased, also, as they 
advanced southward into Frwu Regenfs Jniet, and the usual 
ofassmtians for detennining the yariation on board ship wcfo 
necessarily abandoned. On the 7tfa August, ui Lat 7d*, they 
witnessed, for the first time, the curious phenomenon of the di- 
rei'tive power of the necilJe becoming so weak a.^ to Iv coiupltLe- 
ly overcome by the action of the ship, so that the needle actuai- 
ly pointed to the north pole of the ship. This, however, wss 
observed only with the %ht and nicely suspended needles ; fisr 
in*th€ heavier cards, the Action could not be overcome by the 
ship'^s action, and they accordingly reniaincil indifferently in any 
position. On the 8th August, when nearly in Lat. 72*, the di- 
fective power of the mifgnet seemed to be weaker here than e^er. 
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Atrmg Etqpeiii^ unekr Captam Fury. 199 

Captain Parry justly oonjecturesy that llie dip would have been 
greater here than thcj had obienrcd it, but there waa not tune 
to neaeure it 

From the experiments made at Winter Harbour to determine 
the variation in the magnetic force, it appeals that the time of 
vibration of Mr Brown's dipping-needle decreased between Lon- 
don and Winter Harbour in the ratio of 481 to 446; and cm* 
aequently, the fatce in the direcdon of the' dipping-needle ap* 
peered to have increased in the ratio of 1.166 to 1. 

From ihe increase in the times of vibration of three hori/con- 
lal needles between Sheemess and Winter Harbour, the force 
acting upon them appeared to have diminished in the ratio of 
U.96 to 1; 16.^ to 1 ; and 16.88 to 1; the mean of which is 
18.66 to 1. 

fL Meteorokffkai ObservaHans, 

While the magnetical observations of Captain Parry may be 
expected to fix, beyond dispiitc, the position of the western 
magnetic pole, the meteorological results wiiicli he obtained iiave 
«]» settled many eontested points respecting the distribution of 
heat, and have confirmed, in a veiy remarkable manner,, the 
doctrine of two poles of nuunmum cold, which Dr Brewster had 
maintained to exist at a distance from the pole of ihe globe. 

The following Table contains an alu i(]i!'ed view of the ther- 
mometrical results for a whole year, from September 1. 1819 to 
September 1. 168Q» during which period the Heck was within 
Lancaster Sound* From September 1. 1819 to August St7. 
16S0, witlun ikree days of a whde year^ the expedition was on 
the south coast of Mt hiUe Island^ so that the register may be 
considered as actually kept for the whole year at Winter Har. 
hour, and as giving, with great accuracy, the mean temperature 
of that ktitude. 



* It ileiirwii t0 be femaikad, Uiit the mtaii tempemitm of the month of Jol^ 
lete in Baflhfc** ftqr* wne moch colder than the same month In 18tQ at Whttc^ 
Hariwor t teing 38^6i in the fomier caaei and WAl in the UUtcr. 
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A general abstract of these meteorological oherVations has 
flrcady been given in our 4th volume, p. 44». 
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The greatest heat at Melville Island, was +60* Fahr. on tht 17tb July, 
Tha fnaft cold at ditto, • waa — 50 ok tht IM Fah» . 

Main taap, ofwanneat month, -f 4&41 

— ^ of eoUaat moodi, MnNNy, « 8t.l0 

or'WiBlar> He^ /m. Mw .faol 

of 8prffl|gy Jlf(ir« if ^api flUIT . , 

*o — of linimiMr, /mm^ Jaiy^ ifty. S7.U 
— — — ^ of AmuiUH Jqrti JVaoi O.SI 
ntMaanTqnpfKatiiTClbrlf mondia, 4> 1«33 

If wc substitute the mean temperature of August 18199 ^ place 
of August 18i20| it will acnoely affect the mem reaidta. 

Inches. 

TliagfaMait height of tfaatafomalarwM SiM6 on dio Sfth April. 
The lowast ttata of dHto, • 29.00 on the <Hh March. 

These results indicate a very extraordinary degree of cold at 
Melville Island. Aeoording to the Table given by Mr I^eatie, 
after Msyi^ and Kinran» the temperature of Melville Island 
should have been nearly SG*^ whereas it is only 1 1% a result which 
throws iiiio ihe shade all those speculatioas respecting the cli- 
mate of the Arctic Regions with which the public have been »(i 
long misled. Nor can this diff^prence between hypothesis and 
obaerration be ascribed to any accidental or local cause. ' The 
mie siogular distributioii <]f hept on both odes of Bafllln^s Bay, 
is deducible from numerous observations made on tfie coast of 
Greenland Sir Charles Giesecke and the Danisli Governors, 
extending over a period of nearly seven years. The following are 
t|i^ results which we have deducfsd from these Tables, (which have 
beoi kindly comrnunicated to ^s by Sir Charles Gfeseck^^con. 
tiwted wit|i thoae qf the hypothetical table already mentioned': 
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UpCRHnririt*, 


Lat, 


Mean Temp. 
ObaBfirad. 


Mean Temp, ac- 
cording to Les- 
lie** Tabtab 


£iToia of 
IhtTabife. 

so*.4e 






iceo 


37*5 


tae 


GodhatB, 


69.17 


S8.04 


9M 


1&56 


Godthaab, 




26.07 


41.9 


15.83 




•a43 


80^ 


415 


14*tf, 



Captain Parry made various observations on the difference of 



• On the 4th of Match 1811, the thcmwincter at CfeiHuM dcaociidect to 
44*Fahr«Mniacr«b 
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temperature between the sunshine and the shade. The foUov- 
i^g are thoae which he has published : 



1820, Ml 
Mom 



Mar. 25. 
Jf ca» Temp, 

Aprfl 26. 
Jfcoji Temp, 
— 1M7 



90 A. If • 8 




Sua, -1- ft* 
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10 


— 23 


+ 27 
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11 
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— fl 


+ » 


S P.M. 




+ 19 


38 
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+ 20 


+ 7.5 




2 SO 


+ 25 


+ 7.7 




2 U 


+ 10 


+ 4.5 





April 97. 
JIfean TVmp. 
+ 0^.08. 



The pnncipal meteorological phenomena seen during the pro- 
gress of the ezpedidon» were Aunrm Barealea, ParaiekwB and 
JBdhi. 

1. Aurorm Boreale9 and Cckmm of lAglU. — The Aurora 
Borealis seems to have been observed much less frequently 
than might have been expected. On tiie aitcrnoon of the 25th 
October ISIS, Mr Fisher observed at Winter Harbour two ver- 
tical eolumiis of pfifimatic oolaurs^ about Ifi^ on escb aide of the 
8un, (which waa bdow the horbEon.) They were about 5* lon|^ 
and their lower end touched the horizon. They preserved the 
same intensity of colour fur about an hoiu:, (from noon to about 
one o'clock), and then began to vanish, which they did entirely ia 
less than an hour. On the S9th October, Mr Fisher again re> 
inarka^ thai columna of prismatic coloorsy abnilar to thoae above 
deflcribed, were observed iwo or ihree tunes since die IWii, at 
the same distance from the sun, and at the same altitude. The 
aurora borealis, he adds, was seen also two nights ago to the 
Muthw(irdy but it was very faint. 

On' the 17th November 1S19» at 8 P.M. a veiy remark- 
able doudof a light-brown colour was observed, the oentie 
of it bearing SW. by S. It divergecl from a centre at the 
horizon in straight lines or columns, which extended to a 
great distance over the surface of the sky. The lower edge 
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dming' the ErpedtHm umtbr Captain Parry. tOS 

of it, which was stnught aod well defined/ fannod an angle 
of about 45° with the honnii. Directly mr its mtre^'" 
MjB li» Fidier, imtead of strdght finesy it luid mora ^ ap- 
paarance of aakmneiMe volume of smoke than any thmg eke. 

The whole was comp;ircd by uur gunner to a jxjwdcr magazine 
in a state of explosion. It is probable tliat this cloud had some 
eonnexion with the aurora borealis ; for after it had vankdied^ 
whkh took plaoe about aiz oVLock, that phenomenon waa aton 
m the Mme part of the heavens that the doud occupied. It 
made its appearance, indeed, heSate the doud disappeared en* 
tirely, but not before it had lost its radiated form, and disper- 
sed so mudi that nothing particular could be seen about it.^ 
Mr Beecby informed Captain Parry that it shone bnlliantly for 
half an hour» disappearing diout finir o^dock^ and that the sun 
ivaa on nearly the same bearing, and about bdoirtfae horiJEon. 

On the 15th January 18S0, the Aurora Borealis was seen in 
the form of a " beaut ii ul arch, coincident with the plane of 
the meridian, and extending from the southern to the northern 
horiaon* a little to the east of the zenith. After remaining tltt^ 
tionaiy,** says Mr Fisher^ and of this shape for about ten 
minutes, it then formed an ellipos of great extent, whose 
transverse diameter -was also parallel with the plane of the me- 
ridian, and situated on the east side of it, and in such a ])o^ition 
that the west side of the elhpsis reached the zenith. It remain- 
ed of this form only a few minutes, and then assumed a vari^ 
ty of shapes, wfaksh were constandy varying, being chiefly shoot- 
ing in streams from the southern horizon to the zenith.** At 
one time/"' says Captain Sabine, " a part of tlie arch near the 
zenith was bent into cdnvoluuons, resembling those of a snake 
in motion, and undulating rapidly.^ No sound whatever was 
heard. AAer three months absence, the sun re-appeared above 
the southern horiason on the dd of February ; and during his 
appearance^ a vertical column of beautiful pale red hght extend- 
ed from the upper part of the sun's zenith ; the colour of it 
was most brilliant near the sun, and diinini^licd gradually as it 
went upwards. It was observed also, that it vva^ not always of 
the same brilliancy, but that it twmkled, so that the upper part 
of it vanished altogether for a moment ; it then instantaneously 
brightened tipasspkndid as before; tins twinkling went on in 
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quick succession during the whole time the cohinin a}^|X^arcd. 
Its breadth was about equal to the sun^s diameter, and its height 
cr altitude) when in its gnnteet qftodour^ wm belweeo 4 and 
5 degrees.* It was YiatUe Ibr about d^tfas of an lioiir faafiae 
and after noon. Captain Saliine saw annular coluran about len 
oVlock, immediately over the spot where the sun was. 

Mr Fisher observed other two examples oi tlie aurora 
borealis in Baffin^'s Bay, on the ,18th September, in Latitude 
^» and on the 8d October in Latitude The fiial es- 
tended horn the weit to the ftnith-eaat point of the keii' 
son ; and the second extended in' an arch, from- east to wett; 
across the zeiiitli. It displayed most of the prismatic colours, 
as red, orange, yellow and green, and lake was predominant in 
aome parts. It appeared sometimes in immenae aheeta of light, 
and at other times it darted in atra^fat eduvuiB tp the aenttfa. 
A aoit of serpentine motion was distinMly observed at one time^ 
fflom west to east, across the zenith. The eleetrom^er was not 
affected. 

The observers of the aurora borealis have frequently maiu- 
tuned, that the stars seen though it appear with their usual bni- 
liancy. Mir fisher^ in pMicular, nudua thiaieaMrk; biitCap» 
tain Pany and Captain Sabine thought that they observed a 

distinct di mi nation of lustre. There can be no doubt that the 
brilliancy of the stars is not deeply affected by tlie beams of 
the northern lights ; but it is equally ceitaiu that these lights 
mtui impmr thdr briliiancj to a certain extent, merely from the 
action of U^t upon the fetina; and this elfect would be the 
same, even if the stars were phic^ between the aumsa bondia 
and the observer. 

2. Parasckiiw and Hahs. — On the 1st December 1819, be- 
tween 7 and 8 o^dock F. M.y foar peraselena?, or mock moons^ 
weie observed, each at the distance of from the moon. 
One of them was dose to the hoiiaon, and the other p er pendi a K 
larlyabovett The other twowere in afine paralld tothehoii- 
zon. Their sliapti was like that of a comet, the tail being from 
the moon. The side towards the moon was of a light orange 
colour. During the existence of these paraselenae, a halo or iumi^ 
nous ring appeared romid. the moon in a drde, and paswiig 
through aU the paraaelenie. At this insMmt yclleividi CCi- 
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loured lines joined the opposite paraselena?, and fanned four 
.yig^ rfpfn^ by bisecting eacli other at the centre of the circle. 
A Mgrnent of anotlier halo, concave upwarcU, seemed to touch 
thtthigluvtpameleiiie. AUUwseappMniioes varied in Wigiit.* 
Miy aad coDtinued for more than an bour, A nnular pheno- 
menon was seen on the «d. The mean temperature of theae 
two days was —30° and — 32J% and the minimum tcmpei»< 
liii«s„54* and — 36^. 

. Pmaii^eDfleof a ramilar kind wexe seen cm the 1st January 
mo, at 11 o'ckwk in the foranoon, and also on the 2d. The 
meui temperature of diese two'days was— 18^ and — ^» and the 

minimum temperature —28° and — 2^. A drawing of the pft* 
laseleua; of January 1. is given by Captain Tarry, p. 181. 

Two parhelia were seen on the 8th March, one on each side 
of the iUD, and at the distance of 21 1^ The side nearest the 
ana waa of a bright led OQlour, ahading into orange and yellow. 
The mean temperature of that day was — »18^» and the munmum 
ten ! perature — 22*. A drawing of this meteor is g^ven by;Cap- 

laiQ rai ry in p. 156. 
Various baios and parhelia were seen in the beginning of April, 
mean tcmfenture varying fiNim— 6° to — 20°, but on the 
A|ml n •lemaiEhable one appealed, which continued hxm 
noon tiU 6 oVsloek in the evemng. ** It oonffstsd of one com- 
plete halo, 45' in diameter, and segments of several other halos ; 
the most perfect of iIilmu \vas immediately above it, where more 
peripheries touched : the other segmenta were one on each side 
of the halo^ not unlike parts of a rainbow, resting on the iiorU 
fan ; qnd two above it, that is, between it and the senitb. Be- 
fides these, l&m woi anoiker compkU ring of a pak white oo* 
lour, which went right round the sky, parallel with the borison, 
and at a distance from it equally to the sun's altitudL-. Wiiere 
this ring or circle cut the halo, there were two parhelia, and 
another dose to the horizon, directly under the sun ; this was 
by the moat brilliant of the parhelia, being ezac^tly like the 
sun slightly obscured by a tlun cknid at its risiog or setting. I 
have always observed, when these halos or parhelia are seen, 
diat there is a liitle snow fallini^r^ or rather small spiculae or fine 
crystals oi ice."" A drawii^ of this pai'helion is given by Cap- 
tain Parry in p. 164 ^ ^ . 
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On the lOth May 18£0^ at half past 10 A. M. Lieutenant 
fiaeehy observed a halo about the sun^ witb (ho arch of a second 
cancAve upwazds, and touchiiig the fint afrUs mtic^ poiDt, its 
centre bong apparently about WatW* fnm the point of ooo* 
tact. " There were two parhelia, faintly prismatic, as usual, 
but abend ^ wU/tout the circled A drawing of this halo is gi- 
ven by Captain Parry, p. 172. 

SiaU of ike Wmda ai WMer Airi6ofir.— Upon jwramiiMtig 
the Meteoraiogicftl Tables pubBshed by Ci^)Caih Plurry, it ap- 
pears, that the predominating windintheie regions is that which 
blows from the North. Tliis wind was also ilie coldest, which 
shews tliat Uie cold pole was to the mxth of Winter Uarbour. 
In Apiily the wind from the SE. was observed to be tho 
waimest. Whenever the wind iiMe^ it hmnsbly produeed an 
inctesae of temperature ; but the eold, though actually dnmnish^ 
ed in intensity, was always much more intolerable than in oshn 
w&ither. 

The first rain was observed on the 27th May, when every 
penon run on deck to see it^ as an sstonishing phenoineHiB. 
Etf^drographieal Ohtervaikma^ymoiiu obacrvstionB were 

made on lx)ai'd die Hccla, upon the temperature and specific 
gravity of the sea water, botli on the surface and at di^erent 
di^dis* but the results which were obtained possess no peculiar 
interesL The temperature of the tea wss always found to be 
colder at great depths dian at the surfine^ which is quite the 
reverse of what was observed in the Spitsbeigen Seas. See this 
Journal, vol. ii. ]). 3G0. 



The following experunents oa the Increase of Weight expeci- 
cnosdby different Woods, weremade by Mr Edwards. 
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Tiie times of High Water on full and cfaaoge days of tht 
in Winter Harbour irare as foUowt: • 

N«irMod<MiQrlS.1810, - H^IV 

PvH, • 145 

Nor, Jum la • 1 IS 

New, Jul^ la * 1 40 

Mean 0iiMof Ui^owatcroa fbllandchai^ 1 19 

Kxpet irnents with ihe Pendulum. — As a full detail uf tlu so ex- 
periments will be published ia the FldlosophtccU Trantaciioas 
fo 1821, Captaia Satme baa given opily a htief utatcnient of 
tfa0 resulo; which are aa ibUows: 

DhniimHfm €»r Gnvity 
from the Pole to the Elliptidty of 
tnm tbe Aeeeknte betweiB B^oelsr. the Kntb« 



London aad Bninj* •0055066 

ladHnelilaad, . •0055061 
London and MMUeUbuidy • •0055658 



1 

3143 
1 

313,6 
1 

SIM 
1 

iy of Soundi,^^C$ip^mn Parry was surprieed at the 

great distance at which sounds were heard in the open air, du- 
ring tlie contiinmnce of intense cold ; and, notwithstanding the 
frequency with which they had occasion to remark it, it always 
afforded them auipnse. We have, for instance,*. says he, 
^ often heard jpeople distincdy convening in a common tone of 
Toioe^ at the distance of a nnle ; and to-day I heard a man singu 
ing to himself as he walked along the beach, at even a greater 
distance than this.'" 

As Captain Parry does not seem to be aware of the cause of 
tUs very curious and important fact, we shall endeavour to 
o^pUn it, npon prindples tHuch Humboldt has ably developed, 
in a paper on the Increase of Sounds during Night, (See 
this Journal, vol. iii. p. 194.) If tlie air were at all tinies of 
uniform density, the sounds propagated through it would al- 
ways be of the same intensity ; but in the day time, the in- 
equality with which di&rent parts ol the ground are heated 
ooesaons a difference of dennty in the adjacent air, and thus 
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produces undulations of different densitv, by which the sono- 
rous undulations are divided and interrupted, in tlie same maD- 
ner as light is in pasang throygfa akobol-and water imperfectly 
mixfid, or any medium of hfiterogMieoiMde^ NaW|«iWiB» 
ter HaiixNir, the tempmture of the gf oimd and that of the air 
near it had a wonderfol degree of unifamHj. The abetnoe of 
the sun {)rL*ventt cl am difference of density arising from the une- 
qual heating of the ground ; and consequently, the mass of air, 
above a mile long, which, on the 11th Febmaiy^ intenreoed 
between Captain Pany and the sailor irixiee aoflg be heaid 
through that interval, was perfectly faomogeneons^ and oimd 
no obstruction to the undulations wfaidt the voice of the sailor 
had propagated through it. In proof of this opinion, we have 
only to look at the temperature for that day, and we sliall iind, 
that the maximum and minimum temperatures were -^dtf and 
— and the mean d9^.T7; the whole range of teaqicrature 
for that day being only 4f I which is a suddactory proof of the 
perfect homogeneity of the strata of «r incumbent on the 
ground. 



Art. XXX. — J naif/sis of Sulphutc of Nickel and Copper. 
By Andiiew 1^'yfe, M. D., Lecturer on Chemistry, Edin- 
burgh. Communicated by the Author. 

1 BB salt, which is the subject of the following papr, waa 
given to me ibr analysis, by Dr Brewster, in consequence of 
his having found it to possess only One axis of double refrac- 
tion, contrary to the general law wliich he had established, that 
all sulphates with a single base (and among these oerUun aya> 
tab of sulj^te <^ nickel) have Two axes of douUe refraction*. 

The salt was entirely soluble in water, forming a green solo* 
tion. When nitrate of baryta was added to the solution, a 
white preeipitate fell, which was insoluble in nitric acid. Am- 
monia threw down a greenish powder, soluble in excess of the 
alkali, and the fluid acquired a blue colour. On the addltkn 
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* S«e this Number, p. 6. 
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Iv of a brownish colour appcare<l. It was this that led me 
to suspect the presence of copper, a susjucioo which was coo- 
finned faj othor eiqpeniiienU; thus* wlien a solution of sul* 
phuratted hydragen HM added to -tluDt of the mI^ a blaok 
powder fell, wlncli, when dissolved in nitric add, afeded a 
blue precipitate with the anituonia, soluble m excess of the 
alkali, aiid yielded also a brown precipitate with the prussiate 
of potaiwfl The fluid from which the black powder was thrown 
down, gave a greeiush prectp&tate on the addition of ammnnia» 
which diBiqppeafed on adding moie of the alkali, conyertiiig the 
fohMir of the fluid to blue. 

These experiments indicate the presence of sulphuric acid, 
nickel, and copper, which, with water of cr^'stdli/atlon, are the 
only substances I could detect in the salL That this is its conv- 
poMtioPy b also aonfinnfid by the analyas, made with the view 
lef ascertaining the proportion of its ingndieBlfl^ in whioh I 
omployed sulphuretted hydrogen as the means of separating the 
cop|xr from the nickel; the latter not being precipitated by 
^is fenl)6tance. 

Ten grains of the salt were exposed to a gentle heat, till the 
whole of the water of crystallization seemed to be driven od^ 
after which they weighed 7.05 grains, making the loss 2.95* 

When sulphate of nickel is subjected to a high temperature, 

ii undergoes a slight decomposition, and a small portion of in- 
soluble snbsulplmte is ibnued. The saline matter left, after 
the ex|x>sure of the ten grains of the salt to he^t, id the above 
experiment, was entirely soluble in water» proinpg that decom- 
pootion had not taken place. 

The white precipitate occasioned by nitrate of baryta, after 
ex}x)sure to a red heat, weighed 7.5^ = 2.55 of sulphuric 
acid. 

The black powder thrown down by sulphuretted hydro- 
gen, after exposure to heat, was dissolved in nitric add, and 
the^ afforded, with potassa, a precipitate^ weighing 0.58 =s cndde 
of copper. To the fluid from which the cc^yper was remov- 
ed, potassa was added ; the precipitate weighed 3.95= oxide 
ui nickel. The component |)art8 of the salt, then| according to 
this analysis, are, 

VOL. ¥. no. 9* 'OLY 0 



Digitized by Google 



Watwflf iijuriHMlluii, 195 OT S9.5 

Sulphutkladd, • . 165 25.5 

Oxide of nickel, . '« 8,95 S9.5 

Qiitto Of copper, . - - a5a 5^ 

t t 



laoo 100.0 

The dight doficieiicyi I hm no doobly is in the water cf 
ci^rtaUizatkm, fiir as I was aMid that, by esposiiig theiaU to 

too strong a heat, it would undergo deewnposltioD, the whole 

iii thiii substance nutv not have been driven alF. 'the following, 
tb^^Mne^ I cx)n6ider to be the true oompositiaD of the salt. 

Wat<r of oytHllfHMi • S9.7 

Sulphwrie add« ... 95.5 

' Oxfrte of nfckd, - • S9.5 

Oxide of copper, • ( • 53 

' • lodio 

Considering the proportions in which tlie ingredients exist in 
diis substance, I am induced to regard it as a peculiar triple salt; 
and that theeopper is not oMfely aoddentally mixed with the sul- 
phate of nickd ; for if we eomhbe the oxide of the former ihetal 
with its due quantity of sulphuric acid, we shall find that there 
is not Enough fjS this acid kll to saturate the oxide of the latter, 
Sulphfite of copper is generally stated to be composed of ^\J^ 
fif add^ and of oxide, with water of ciystalfiaatka; 

5.8 of ogddev therefore, take 5il of acid, leaving In soU 
phate of niekd, aocxwding to Thomson, 85.0 of onde are urn. 
ted with ^.98 of acid, 39- 5 of the former then acquire 45.1S 
of the latter, but there are left only 20.4. Leaving even the 
eoppo' out of consideration^ there is not enough of actd to satiK 
nla the iixide of nidM* aooosdu^ to the oonstiti^^ 
^jjktHitvt ifaia metal» aa stated above; besidea, in the salt, 
anriysiaofwfaieh has been given, the water of erystaffisation la 
far inferior to what ii is in sulphate of nickel, as in the latter 
fjl amoants to about 45 in the 100 parts. 

I 

Edinburgh, \ 
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Ait, XXXI.— /*rocffJi«g* vf Uie Cambridge Fk'dosojjkical 

Manh 5. ^^jt^ltsm cf NiOm Photphate of Uopper 
Jhm ihe Mme. By Ithe Ret. F\ Ltov, B. A. F>ftB. P.C.P.a 

StJohii^s Coll. Cambi^Doiubts have existed of the iiotfiintty 

of Klaprolli's analvsis (the oAly one yet ^nven,) of th*8'''exceed- 
^gly rare mioerai, and these receive much Gontirmatioii, iroiii'ii 
cxmndenkAe qxMlliS^xii miilillM vater being '^tireiy ove^- 
kdkmi:' • Initts pape^^ $ob^ aatiyeM eecnr 

llicxl which appears to agree best with (.'xperinieiits of venfi( a- 
tion, is to obtain an insoluble phosphate, by the addition oi per- 
fectly netitral nknite of kad/-^ The mult obtained by Mr 
LmQ wai, ' ' . - ' . 

' ' « ■ Msfietivaent. Atoms. Theor)% 

ta-o«We or copper, 1 6a49t 

Water, * * 16.454 ^ 9 14tm 

Bfiee Its chemical symbol is, - C u P 4 2 A q 

and its mineralt^gical - - -(^'.wP+2Jj 

Dr i;. D. Churke, Pinfeaior of Minmlfigy, loead apuppr oa.the 
Qp yi ti BiMtHUi of WOer^ flft it wiui remarkably developed in 
Camfaiidge, Jamiary 8. 1831, 9nA tm following days; the crystala 

being of considerable magnitudi, and of the rhoiubQulal tbriu, 
measuring in their obtuse angles This form tlie I'rofefi** 

•Q^^conadoied as exhibiting the priimthre ftma of kffdn^p^ 
9mil$i bacauae tli9 diapoutkm of • the lamioai In tho^e arystab 
mw^fkiantly paraUel to the fdane faces of the fbomlM. 

March l^.—On ArragonUe, By Dr E. D. Clarke.— Thii 
paper proposed to explain the cause oi the diii'erent specific gra< 
vit^of the several varietiaS'Of this minaiial; and proved, thai 
ibftt pHfUOKm ¥09^ SoRM^ disoovered by Mr B^oni in Up. 
W ^E^gyp^ whidi has been oonsideied aaof Oiwlal riabastert 

18 one inicgrai uia^ss of stalactitic arrag<niite. 

April 2. — A communication from Professor Leslie, F. B.S.E., 
and Hon* Mem. of the Cam. PhiL Soc., was read, detailing some 
HWWHiiUi made i^on Sound excttad in hydivgen gpu; £irom 

0% 
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which it appeared that the effect was coiisiderabiy less than what 
would be produced in atncMpheric air of the same density* The 
cause appeals to depend partly cm the tenuity of hydrogen gas^ 
and partly on the rapidity with which the pulsations are eoavcy«d 

tlirough this very elastic medium. 

On the Connection between Galvanism and Magnetism, By 
the Rev. J. Cummii^, M. A. F. R. S., Pralesaor of Chemistiy. 
•^Before reading his paper, the Professor repeated the electro, 
magnetic experiments of Professor Oerated, in presence of the 
Society. The first part of the paper contained an account of 
the effects oi' a wire connecting a liirtrc Zinc and Copper plate, 
on two uiaguetic ueedieSy one moving horizontally, the other 
vertically ; the connecting wire being bent into the ioan of n 
«iiele» and the needles applied to it at diffiBrent asinuths. The 
direction of the gahramc current was shewn to be such, thait m 
wire connecting the zinc and copper-plates tended to place itself 
at right angles to the magnetic meridian, which appeared ex- 
perimentaUy, by suspending a pau- of very small plates. An 
instrument was then described for detecting weak gdhmic 
action, by its efiects on the magnetic needle. It was found that 
the magnetic influence could not be transmitted between a pair 
of plates throucfh any ivMi-nietaliic medium ; but, on making 
the circuit through a tube filled with acetate of lead, the needle 
' began to be affected, when the arboresoenoe of the remed lead 
had formed the metallic connection. On using oonnecdng-wim 
•of different lengths and diameters, it appeared that the magnet 
tic influence was transmitted through large wires, tliough of 
cv)iisiderah!e length, provided tliey were solid, more readily 
tiian through small ones, however shcnl. An analogous efert 
was found to be exhibited on connecting the pdes of a nagnei 
by pieces of iron* of different lengths and thicknessL The pa^ 
per was concluded by contrasting this analogy widi the opponte 
effects observed in ihc uaiisuiissinii of common electricitv. 

Jtfoy 7. — On tlie Geolo^/j of the Lizard, By the Rev* A. 
^gwick, A. F. H. S. F. C. P. Woodwardian Professor. 
-'In the early part of this paper, the Professor gaye a ahrnt 
description of the external appearance of the coontiy, aa Araa 
it appeared to be connected with its mineral structure. He 
then entered into details respecting the phenomena presented by 
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the several parts of the coast betwec'ii the HelFord river mid 
Loe-Bar. From a genenl review of the facts presented oa 
belli aides of the pranMntoiy, he oondiided) that a sectioD made 
ham the heights tbofve Coostantme to the mouth of the HeU 

ford river, and from thence to Old-Ijzard-Irk'ad, would exhibit 
a senes of fonnations nearly in the tbliowing order : 

1. Graiiitey oootaiinng an excess of mka at its junction with 
the slate. 

2. Clay-slate. 

3. Clay-slate, associated with greywacke-siate, and containing 
mboidinate beds^ in which were a coarse ooDgUrnierate, oom- 
mon gfeywacke, and fine grained sandstone. 

4 Serpentine, surmounted by granukr diaUage*ioeky and 
amorphous greenstone, passing into greenstone-slate. 

5. An extensive poTphyritic formation, composed of diallage 
and hornblende. 

61 Nearly compact masses formed of the same constituents) 
s s w aa t e d with a very large-grained diaUage-rock, and alfter- 
Bstn^ with serpenliue. 

7. Serjjentine, Irre^iilarK ass(jciated with saiissunt(% diallagc- 
rock, greenstone^porphyiy, greenstone- slate, and granular feU 
spn*; the several ports rsidy presenting any appeanmoe of 
ilradficalioa or order of superposition. 

S. Greenstone-slate. 

9. A formation apparently interlaced with both greenstone- 
slate and serpentine, and composed of chlontic-slatc, (m one 
plaoe associated with thin beds of mica-slate,) taloose-slate, and 
fibmthio-slate. 

By way of conclusion, he endeavoured to identify the ser- 
pentine of the lizard with some foreign formations which appear 
among transition-roc k.s. 

On a remarkable peculiarity in the iaw of the extraordinary 
f^htctkm nsf d^l^ermG^-ookmred raya^ exhibHed hy cerkm va* 
fietks of Apophijmu. By J. F. W. Herschel, Esq., F. R. S. 
Lond. & Edin. F.C. P. S., &c. Fellow of St John^s Coll.— In 
a iormer paper, Mr Herschel had instanced some remarkable 
' deviations from the ordinary law of tints exhibited by certain 
^^rotmniii of this substance. Upon reconsidering hb results, 
ftappearad thai these specimens could not be referred exd[tt« 
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av»ly either to the class of att^raistive or of repnUive 4ouUfr> ' 

refracting crystaU, nor to the uitermediate class, which is deircnd 
oi the: prepay 0Il double i$&«0U^« 'XJ^i fk|||^«r^ <to bdpfig ' 

formkig oMtditraaiierof the spectrum, aad of r«pti]iiv#iB 

iJieir action on the other ejitreme; wIjljIc for certain interme- 
diate rays they were altogether devoid of the property of double 
nAmction. Mr Herschcl was led to tliis inference,, by Qbservo 
mg that the ctirm^ wji^iM pidinaiga rqpreaented the polafmug 
anei^, apptoacfaing very rapidly to theaxi% woidd agrai. 
recede rapidly from it on the same side, except the prdinates 
were suj)posc(I to licconie negative, which appeared npiore pro- 
bable. This induced bim to eotamine the truth of his supposi* 
tio9(^ jbjT'^easiires taken in ^boBK^ypepiia light* and the result 
was a oemplata oonfinnaiion of this HHnarkaUe aingMjiMliBf ^vm 
nolteed. 

^fn^^ the appikalkm o/' xMagm'iUm as a MeoJfure 

of Electricity. By the Rev. J. Gumming, F. R. S. F. C. F. S., 
Jhrofesaor of Qhemistry.— #After inentioning the difficulties in 
applyqig ^ dmmpdaMoo of water or the fiumoC win% 
cither aa tas^ or *i meaaanes of galyaniiqy, the inatnimit da* 
aeribed in a former paper by ProfesMir Cnnuning, waa shewn 
to be capable of (ictt?cting the gal van ism developed by two sur- 
faces not grater tlian the ;oe^^ inch, and was applied to 
discover ^e galvanic action of diffimt metallic surfaceaiind 
fluida; amoiigiit otfleia of sinr and potaamin^ and of atran^ 
and dilute sulphturip^usid. A galvanomeier was deMnhad^-iM^ 
flfltingjof a connecting- wire moveable upon a graduated slide* 
By comparing tiie deviations of a needle jilaced below it at dif- 
Icrent djatancest the tangent of the deviation was.ibund tp vaij 
in(^9(9^^ aa die dijift^^ the conneptii|g-wiiw fMpkt ]m^ 
netie i|^edj^>. Oi^ applying the .deviation |iroduped on th^ 
netic ' needla as a measure ther tucrcaaed •at^Nigt paoduoed hy 
moving two galvanic surfaces towards each other, it appeared, 
that th(^ tangent of the deviation varied inversely a.s the square 
Upot of the distaujce of the plates from i neh other. . The Ifitter 
part of the paper.oonsisted of a. detail of. misoelkneoiiaiexperi- 
mfnt^. .A atael*wirt wiw made permanently magnetici by twiit« 
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wag it round a stnught coQBeetb^.vire. A hatm^kM nufpNI 
m plmd iiitlie dituit»by4ipiidDgametftimi i^ttoM 
tooikI one pole, and from left to n^^ht round the other ; on oon* 

necting it alteraately with eat-h end of the buttery, the magne- 
tism of oDe pole was destroyed, when that of the othar was in- 
cfemd. On traii$nuttiiig the ffkyv^m from a pmr of- plateft 

of 1) 6ft of aul«M4lraf«li^^« mnte^ 
IhenMgnfltleiiiiliaMe ivaadtabilMiled over every pacrt, bo^ of 

the 'globe' and of the plate!? themselves. The paper was con- 
ckidefl wiih some reTnarkf^ on die probable ionght into tl^ie laws 
of galvanic ageoK^y, be hoped jffHT the.ifqgilication of the 

Ok^ a Meg%i$i$irm equalm Madimery. By 

tllefieir. WiUiRro^ecil, M. A. F. C. P.S., F^w of Magde- 
leile.— If two wheels he •^j connected that the velocity of one 
beu^.iocreasedy' tbatof the otlier ^hail increased in the ^ame 
ratio ; and if these wheels be also connected, .m that the vek>- 
dtf of ' the fint beiiig tncr^iMd, tl^Hl^. the other sball be.t»- 
creased In a higher ratio ; it wilt be impossible that any Increase 
at ai! .sbt)nl(l take place, because it would require the second to 
move with two different velocities at once. These conditions 
be fulhlled by connecdng die wheels in ihe first place by 
hnsaiatm teethorark, and in the next plaee by another toothed 
«kt0l wbieh slides mto difleteot pontiooa aa the oentittugal 
hnje varies. By this means Mr Cecil obtains a regulator which 
opposes no resistance up to a certain \ elocity, hut which, be- 
jpond that point, opposeii an insurmountable resistance to all in^ 
cnase of velocity ; and which can be easiiy combined with any 
waftliii^g wmiiinej of whatever power and oonstractioo» whose 
me of going k BM^ be denrahle to aqitatiae. 

Afa^ — The Society held its second anniversary- mectxug, 
at whioh the following Oihcers were appomted tipr liie ^^nayy^i^ 

W^O«tti«rify,MtMror«tMa*aOoll^ . 



•iL Bfidgp, B.D. P.R.S*, PeUoF of Peterhous» 
/•Rev. G. Peacock, M A. F. R. S., Fellow of Trinttjr. 

{ J. S. Henwlow., M. A. F. S., St JohnV 

' ' * £Dt Thackeray, Emmaaueli Professor CtiiQiuio^ ; Vioiampx Loe ; 
CoMOciL < R,ev. R. Gwatkin; Rev. T. Hughes> Emmannd; Rev. T. Cbeva- 
i nir« Mr WbtwdL ' •* ' ' 
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I. NATUBAI. PHILOSOPHT. 

ASTRONOMY. 

1. Meat dUco/oired in the Moon's Rays. — The following 
reitsiig expenment ww made by Dr Howard, bj meaiui of a 
diflerential thermometer of bit own mvcntioiv (tee tfak Jmsrmtd^ 

vol. ii. p. 383.) ** Having blackened the upper ball of my 
differehtml thermometer, I placed it in the focus of a IS inch 
reflecting mirror, which wa6 opposed to the light of a bright full 
moan. Thelk^uklbcfflnimmiMliarelytownk^aiidin half a mi» 
nute was depremd where it became statkmaiy. On placsnig 
a skreen between the mbror and the mooD, it foee agiun to die 
same level, and ^as again depressed on removing llub ub^tacle." 
This experiment was repeated several times, in presence of some 
of Dr Howard's friends, and always with the same result* See 
StUiman^s Americem Jommaij voL ii. p. SUB* 

% On the mppojied Transit of ihe Comet of 1819 over the 
S mn, W e have already stated, (see thisJcMima/^ vol. iL p. 379.)f 
that General Ltndener eould see no spot on the sun on the S6th 
May 1819; but it appean from the observations of Prafeasoic 

Schumacher and Brandth, that the sun was by no means free 
from spots on that day ; and Dr Gruithuisen and Professor 
Wildt agree in describing a smaU spot near the middle of the 
Sim's disc, which might possibly have been the comet, thouglk 
oertably not so distinctly dcdned as a planet would have Iitai« 
Bode's Jahr. 1823. 

3. Vokanoea in ike Metm^th Olbers informs Hr €hnM% 
that he observed on the 5th February an appearatfse in the 
daiic part of the moon, which has been called a lunar volcano, 
(see this Joumfd^ vol. iv. p. 4^9.) It appeared as usual m 
Aristarchus. It was small, but much brighter thim the other 
parts of the moon, uniUuminated by the son, quite like • semTi 
and even appeared like A star of the sikth magnitude, sees 
Coated to the north-east of the moon. Dr Olbers is imbued 
believe thai this brightness is pnKhtced by the retlectiorj of the 
light of the eartli f rom an even and smooth surface of a great 
extent of rock in the moon. If it shall be found that the aniii" 
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liraunoiis point alwi^ appetfn id the nme Hbntioiiof the mooiii 
the opbioa of Dr Ofbers wiU become highly pnibiide. 

OPTICS. 

\. Optical Properties of Euclase. — In the summer of 1820, 
Mr Brooke was so kind as to send me a fine specimen of this 
tare nuneral far optical examinatkm. I found h to have Two 
taes of double refraction, as I had predicted in 1817 from Its 
primitive fomi, {Phil. Tram. 1818, p. The principoi 

axis, which is Positive^ is coincideDt with no line in the primitive 
ftrm of the crystal, ^ is the case in Sulphate vf Lme^ KyoimU^ 
Md Tkmd^ and the neutral axes do not coindde (as happens in 
kyanite and thical) with the axes of the riiombmdal prism in 
which it crystallis€»s. This property, so uncommon in crystal- 
lised bodies, indicates some peculiarity in the structure of these 
ninerals, of which crystaUograpbers are not aware.— D. B. 

S. A new PrmUive Form detected in Antwrfitf.— >In a paper 

recently laid before the Royal Society of Edinburgh, Dr 
Brewster has shewn that Boradte possesses a new primitive 
form, which has not been recf)gni8ed by crystallographcrs, viz. 
^BhmbokedM C«^,or the Cube ml&oiv swm^ which ftmM 
the fimit between the acute and the obtuse ihombeidsi Una 
tnnhwBS ddduoed fnm the feet, that BoradCe has (hie positive 
sxis of double refraction, coincident with one of the diagonals of 
the solid, or the axis of the rhomboidal cube. 

& 2K«lri6iilion tf^ Cdauaring Mesttet Ifi TVpoar.— In a » 
As of experiments on the cBstribution of the colouring nSattcr 

in topaz, laid before the Royal S(X.icty of Edinburgh at its last 
meeting, and forming a continuation of the experiments given in 
tfae/^fi. Trane, 1819, p. 11. Dr Brewster bos shewn, that in 
•evenl qpedmens of the Yellow Brazil Topaz, the inclination of 
the icsultant axes is in general about W &y and aometilnes len^ 
^Aereas in the Blue Topaz of Aberdeenshire, and the Colour- 
less T()|>az of New Holland, it is about 65°. But what is very 
feBiarkAble, the one resultant axis is inclined only 2^ 3V to the 
ittbefthe while the other is inclined ST* 28'; so that the 
principal axis of double refraction in the Yellow Brazil Topaz 
fcllot perpendicular to the surface of tlie laminie. S|)ecimens 
of these difFercnt minerals have been sent for analysis to an cmi- 
n^t foteign chemist, m the confidence that they are different 
jHlltances, differing probably in the quantity of Fluoric Acid. 
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7. Opikal Properties of Leucite or Aviph^^ie. — Dr Brewster 
has also succeeded in Beparatiog the two images formed by Um 
vkmble refiractkm of Atnphigoie, and has asoertttiied that H has 
Tm ami. It eaiiiiot» thmfine, haie the cube with Oilier one 
or three aaces as its piimithre fam. The areimistaiioe of Haiiy 
having a-sbigned to it two primitive fo^D$^ viz. the cube and the 
rhomboidal dodecahedron, points it out as a remarkable mineral. 
It must DOW take its Jp|aoe iinder the Priallf^u; systeiaof M9hi» 

8. A'irial Shadows seen from the Summit of Ben Lomond. 
—On the 19th of Aii^ist LS20, Mr Menkes, surgton, Glasgow, 
and Mr Macgregor, began to ascend the mountain froio.JLcHr* 
ardennan, about five oVIock aftemoon. they had not pmoaad* 
ed to till the^ vm overtaken hj a imait flbower ^ but as ft 
peered only to be partial, they oontioaed their journey, and 
the time they were half way up, the cloud |ias6ed away, and a 
most delightful afternoon suceeeded. Thin, transparent va- 
poursy which appeared to have risen iiom the lake beoeaUlt 
wve oc c as bna lly seen ioadng before a gratle and iiifmJilm 
breeae: in other rei|iecta9 aa to as the ey« eoukl tnase^ |lio afcf 
was elcar, and the atnios|)hete serene* *Jl'hey renshed die sow* 
mit about half past seven o'clock, in time to see the sun sinking 
beneath the western hills. Its parting beam^ iiad gilded the 
mountain tops with a warm glowing colour ; and Che surtoo of 
the lake, gently rippfing with the breete, was digged with m jsi* 
low lustre. Whiie admiring the adjacent nKMintains> hiHs mid 
valleys, and the expanse of water beneath, interspersed wi^ iMh 
nierous wooded islands, IVTr Macgregor ^ attention was attracted 
by a cloud in tlie east, portly o^' a dark red colour, apparent- 
ly at the distance of two miles and a half, in which he diar 
sinetly observed two gigantic figures, standings as it weie^ on a 
majesdc pedestal He immediately pointed out the phenome* 
non to Mr Menzies, and they distinctly perceived one of the gi- 
gantic tigurca, in imitation, strike the other tm die shoulder, and 
point towanis us. They then made their obeitance to the airy 
.phantoms^ which was instandy returned : they waved their hats 
and umbrellas; the shadowy figures did the ssme^ like otlMsr 
travelleni, they had carried with them a bottle of usquel)augh» 
and auiused themselves in drinking to the figures which wa» of 
'Cour&e duly returned. In shott, every movement which they 
ffiade, they could observe it distinctly repeated by the %urei p 
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the clood. *l'hL plienomenoii continued at least for about a 
quarter oi an - hour. A gentle breeze 1 rum. ^he north earned the 
ckmd in wluch it appeared abwly along ; tli9 B§atm hmmt^ 

Iffm nfff^ Wff^ fj fU^ irf^ mppA YTtrifrf^ 

METKOROLOGY. ' 

9. Metm Tni^eriBiiun ofLeadl^ far Ten yeorf — £leva» 
&m IfSO feet above the level of the aea; Average of obsefva- 
tkxM ot the temperature made' fwic^ a-day ; one at six in the 
morning, and another at one in the afternoon, at the Scots 
Mining Company countin^-houae. 
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i8ia. 

■ 


1814. 


1815. 


1816.' 


1817. 


1818. 


1819. 


1880. 
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3«4* 
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30* 


35 
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354* 


294* 




344 


35 


364 


38 


89 


32 


37* 


lit 


34 


354 


Mar. 


41 


33 


40 


364 
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344 


36' 


35 


42 


38 




464 


374 


4t 


474 


43 


40 


4« 


40 


44 


47 


May, 


514 


484 


4»4 


46 


53 


484 


47 


52 


504 


50 




56 


53 


554 
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56 


54 


57 


60 


53 
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58 


55 


574 


58 


56 


54 


55 
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69 


59 


Aug, 


53 


54 


54 


65 




53 


53 


55 


614 


554 


Sept. 


5f 


51 


484 
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51 


484 


51 


51 


SOi 


50 


Oct. 


46 


4U 


48 


44 


4.5 


4T 


42 


49 


41 


41 


Nov. 


41 


36 


36 


354 


32 i 


354 


43 


45 


34 


364 
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su 


St 


87 


324 


33' 


3tk 


32 


36 


294 


37 






4S.46 


44.S& 


48.88 


1 44.42 


49.91 


4429 


45.83 


44.44 


44.42 



MftAii TcMPBaATOftX for Ten Yean, 44M21. 



If we adopt with Humboldt 656 feet as the altitude which pro- 
dooee a variatton of V of Fahttenheit, we shall have 1^95, cor- 
responding to 1280 feet; and,*thereforc» 

Ob9cr\t!d Temperature of Leadbills, • - - 44*.! SI 

Add far J 280 feet of elevation, • . • - - 1.9S 

Reduced to Level of the Sea, 44^71 
Mean Temp, c^f I cndhilU, according to Dr Bmntah for> 

mala, (Lat. 66' 26% • • • - 46.?6 



Difl^Mnoe, 0.189 

Tbe T€nij>crature of the Springs at Leadhiils is - - 44" 





Lcrwest Temfw 


Highest 




Lowest Tem{w 
flIiMrveda 


Highest 




dbwrvcd* 


oiitarvad* 




observed. 


fflU 


Isa. itr 




1818, 


Jm. 18* 


Jaia« 78* 




Dm. 18 


JoMt 78 


1817, 


Mab 18 


JiiMi 79 




Hv. 17 


JuiMt 75 


1818» 


Fab. —18 


Ji4f, 77 


1814, 


Jan. 84 


JtOr^ 74 


1818, 


Dec —18 


Aug. 77 
Jttnd, 75 


1813; 


Jan. 184 


Jnna, 78 


1820, 


Jan. 84 
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10. Qua/iiitjf/ of Ram which fell at LeadfiUU from 1813 io 
18^^0.-»Tbe foiiowing Table shews tlie quantities of rain which 
fiall at LmmHuUs from the «Qd of March l» the bqpnning ^ No> 
vembeTf meMured bj a giu^ in the guden of Mr Inrh^e 
faousBi fiir the yean 1818 to 18i0 hiduuTe. 





' \m% 


1 1814. 


181.5. 


181G. 


1817. 


i8ia 


1819. 


1820. 


April, 


Notbb. 


&67 


1.90 


1.98 


0.61 


3.37 


Notob. 


8.08 


Mayv 


&10 


a93 


6.20 


3.91 


5.01 


1.66 


&09 


7.80 


June, 




2.97 


3.52 


8.65 


3.10 


4.58 


&13 


4.18 


July, 


4.32 


4.B5 


8.99 


5.13 


5.15 


6.31 


8.80 


3.07 


August, 


1.68 


6.03 


7.76 


3.43 


7.88 


8.64 


8.43 


8.83 


September, 


5.83 


4.18 


&99 


7.81 


3.85 


7.05 


488 


461 




4.73 


6.04 


7.38 


4.57 


8.00 


7.48 


9.90 


404 






31.61 


3a 74 


28.89 


26.40 


33.03 




34.61 



The guage waa taken in during wintert and the tarn which fell 
in April 181S and 1819 waa not obaerved, aa Mr Irving was 

not at Leadhills these years till aAer thi» month had begun. 
The largest quantity obs^Tved to fall witliin twcntv-ftim-s was 
^.56 inches, which fell betwixt two in the attcmoon oi the 25th 
September 1815, and nine in the nonung of the S6th. \J3^ in. 
had falleb on lM9Std of the same nionA. 

11. On tlic Temperaiure of tt^e German Otra/i.— The follow- 
ing observations on the temperature of the German Ocean were 
made by Mr John Miuimy : 

1881, TcnrMuie. 
Irgb. 98* Sevn miiwoir ttmdkffFm^ (Biv«r T«ri), depth 401^ Pahr. 

UKieu,atUI^9(KA.BL . • . « 4r 
Fonr nOM off iW Cl^, Oowuthwv^ dapUi, M)r 35 At- 

tbonstat 10o*dockP.M. . * . . 4a7« 
9kpeeiiia«oir irU%. depth 88 lUboni^ 4t 
88i Two Inilct ofT KeUegf^ dq>th 7 fttboms, at 8 o*diwk A. M., 8t4 
Two roOee otf Sgm X4|Al*t dtpth 7«S5 fiitbons, at 9^ ST 

A. M., - 38 

Three railea off Syum Li^fttn, mvnA ^ tU Hwmktr^ depth 

7 fathoms, at 10 o'clock P. M., • • • 38 

ItMk t4 /i»i4eir«iiifar,thiwiiulMftomHiiU,«t8o*dockA^ 35.75 

HA6NBT18M. 

12. Oil the Ej^tcU of Magnetism on Chronometers. — We 
understand that, in consequence of the pi^r published in die 
last volume of the Philosophical TranaaetionBy rektive to the 
tK^ionof a ship's iron on the rate of chrooometers, (Seedua 

Journaly vol. iv. p. 199-) Mr Barlow of the ll(jjal Military 
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Academy has undertaken a course oi exj>erimentb, with a view 
to reduce to some law this new impediineiit to the periec- 
tifm €xf the art of nav^^aticiii. The first oomrse of eipei^ 
mentis which were cpiried od at the obsenratoiy of lua friend 
the Reverend Mr Bvans, is completed, and has given rise to 
uian^ curious results : a new course is now going for^s ui ci at 
the Royal Military Academy, but the experiments are loo little 
advanced to say what new deductions can be made from ihem. 
In the firet oourBe, it appears that four out of the ax chronoine- 
tefs entfdojed) decidedly loet on thor rates in every positiea near 
the' iron, amounting in some cases to 4" or 5" per day. One 
chronometer sceiiLs to have gained iii every position, anil another 
was scarcely affected in its rate in a perceptible manner. Mr 
Harlow has ascertained that the power of the magnet in this case^ 
as in hia fionner experiments^ resides wholly on its snrftee. We 
hope to be aUe to give a move paztictthur aeoouat of these expe- 
riments in our next Number. 

13. Effisd qfPoaUkm an MagneHc if oMes.— In vol. i. p. 2482. 
of this Journal) we have mentioned the facts on this subject no* 
tioed by Cdonel Gibbs. Sir Charles Gteseck^ observed lomi* 

lar effects in Greenland. AH the basalt oi' Disco Islajul is mag- 
netic. That which is found in the most elevated situations is 
most so, the fallen masses diapersed around the base of the 
moantmns having more power over the needle than the others. 

HYnaOAYNaHIGS. 

14. Wider Vehapede.'-^An exhibition, improperly called waJk- 

tng on ih€ water ^ has been exhibited in Scotland by Mr Kent. 
The apparatus which he uses is represented in Plate I. Fig. 18. 
where a, Cy are three hollow tin-cases of the ibrm of an ob- 
long hemispheroid, connected tt^cther by three iron bars, at the 
meetingof which is a seat for the exhilntor. These cases, filled 
with afar or some gas, are of such amagnitude that they can eaaly 
support his weight ; and as ab and a c are about ten feet, and be 
aUtut eight feet, he floats very steadily upon the water. The feet 
of the exhibitor rest on stiiTups, and he attaches to his shoes, by 
leather-belts, two paddks, d,e, which turn round a joint when he 
brings his Ibot forward to lake the stroke, and keep a vertical 
fositiaii when be draws it back against the resisting water. By 
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tbe alternate action of hu» feet» he U eiuiblod Id advance at the 
raie ol' fire mileft aa hour. 

15. AliiJtod o/' ktcjiln^- ojj' iliL Back- Watir from Alills. — In 
our last Nunilx?r, p. -kii). we have described, alter Mr Per kills, 
tlie contrivance for this purpo^ which ha« been used in Ame- 
rica few several years. We are mforined by a learned caom- 
spondenty thiit it was invenied by our couotiynian Mr Bumsi 
a well known and ingenious mechanic, so far back as 1794, and 
was, to a certain extent, put in practice the fullowing year by 
the late Mr George Meikle^ mill-wrigU^ on two water-wheels 
at Cartside in Renfrewshire. 

II. CHEMISTRV. 

16. On the ScMon <^ Fkosphoru* in Sulphurei of Curhmk- 
«— It is Jtoowii that phoq^lionia is eipumtly sdubie in aii]^ii»> 
Kt of cariboo, but, as far as I kooWf tbe triple, coaipiiimd baa 

not been investigated. I have instituted a few experiments up. 
on it. It appears to Ije a true triple chemical com[)t)LiiKl, and the 
term Suipha-carburet of Phosphoru9 seems appropriate. The 
compound remains still fluid, with increase of deositjr and of 
refractive power. It is altered by light This oompound fra> 
quendy inflames spontaneously. Its combustion takes place at 
A tempcratiiPL' below HO' Fahrenheit, U bursts into Bame on 
contact of a lew crysiaLs of iodine. An instantaneous flame ap* 
pears when immersed into chlorine. It diffuses through oxy* 
genj and e x p lod e s on contact of flame. , The snvileiC poiUaD» 
triturated with some crystals of ozymuriate of potaMt dfitiwatt 
with great violence* A few crystals of oxymuriata of potassa, 
and a small ]x>rtion of this corn|x>und, arc ignited by a drop of 
sulphuric acid. When a &mail portion ot it, on a slip of paper, 
was introduced into nitrous oxide, it exploded on contet of 
flame» and then burnt catmfy; and w)itn abit.of mappfrMj 
was moistened with it» and plunged into tbe mm meflium, 
it detonated on contact with flame, and an ignited jet burst from 
the cylinder. This fluid, on being dropped into nitrous ac id, ef* 
fervescedy became tianf|parettl» surrounded by an opaque ringi 
and when removed^ was opaque^ •ali4» crysMlKna, Whm 
in oonlaei wiib mtmua iia4» i^ 19 inflimed by a dinapiiF miflmfi^ 
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ric add. When a thin tfioe of bydrophane, of an clUplk lorm, 

wiis placed in a tube containing sulphuret of carbon, and view- . 
ed diagonally, it esJaibited th^ appearance of a molleti. mirror» 
ettcirckid by an opaque rim or annulus. 

DtHtmf^m Copland OUGoB.'^Xn m very tJtIk paper 
** On tlie Aeriibiui Compounds of Charcoal and Hydrogen,'*' 
by Dr Henry of Manchester, which will appear in the Phil. 
Trans, for 1^1, the following restdts are given : 

1. Thai carbumted bydx<pgen.ga8 must stiii be conttdered aa 
a (fiadlict ifwdes lequmng for the perfect oombustkm of each 
Yolume two volumes of oxygen, and affording one volume of 
carbonic add ; and that if olefiant-gas be considered as consti- 
tilted of one atom of charcoal, united, with one atom of hydro- 
Ipn, carburetted hydrogen must oonsist of one atom of cfaar- 
aoal !■ aombiiialaop with two atMa of hy^fogan. 

' H. That there is a marked distinction between the action of 
chlorine on olefiant gas, (which, in certain proportions, is entirely 
independent of the presence of H^t, and is attended with the 
i[^eed^eoiidaMBid»itof the tiro gases into chloric ethw*) and ita 
WMoli to hydrogen, carbovetted hydragSn^ and caibomc oxide 
kt an wbioh h k infidelity piorided l^t be perfecdy 
excluded from the mixture. 

S. That dnce chlorine, under these circumstances, oondenaes 
oiefiant-gas, without aetmg on the other three gases^ it may he 
ctt|ioyid id the comet separatMm<rf' the ^mer from one or 
-am of die three latter. 

4 That the gases evolved by heat from coal and from dl, 
though extremely uncertain as to the proportions of their ingre- 
dients, consist essentially of carburetted bydrogen, with yari^ 
able praportioDS of hydrogen and carbonic oxide ; and that ihey 
oac^ m orsow, nodi of their jBuminating power lo an daslie 
idd wiiidi i^semUes oldlantgaa in the property of being 
speedily condensed by chlorine. 

5. That the portion of oil-gan and coal-gas which chlorine> 
thus converts into a liquid form, does not predsely agree witb 
ekfianl-gBa in its other ptopenies; but reqiurea for the couk 
hmkm of cacb ▼olume nearly two vdamea of oxygen more 
Am are snflknenl for satnradng one yolome of cMant-gas, and 
one additional volume of carbonic-add. It is probable. 
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tfaefdoK^ dther a mixtuie of defiant^ witfa a heavier and 

more oombintible gas or vapour, or a gas mii generis^ oon- 
msdng of* hydrogen and charcoal, iii proportions that remain U) 
be determined. 

la Dr Ur^M DMmmry of Chem^ttry m ike Bash of Mr 

Nicholson s. — This work has been now some montlis before the 
pulilic, and its reception has been so favourable, as to supersede 
the ofieessity of any minute detail of its oomposidoD and merits. 
The oompUatkm of Nicbolfloii, on whoie baaa the praent Dic- 
tionary is founded, had beoome in a grai€ neasuve obsoleta, in 
consequence of the nniltitiide of important thaoovefies made 
within the last twelve years; and though Dr Ure seenis to have 
been engaged merely to re-edite that old work, and insert occa- 
sional notiees of recent improvementSy he )mu wisely consulted 
his own reputation, in re-writing the greater part of the vnlune^ 
which, from the style of its typography, is equivalent to at keit 
three ordinary octavos. Indeed, the articles Caloric, Coel*g|is, 
Combustion, Dew, Electricity, Equivalents Chemical, 
Light, inserted by the Doctor, may be regarded as more copious 
and elaborate dissertations on these leading subjects, than are te 
be found in any preceding chemical oompilation. He appeals 
to have taken laudable pains in asoertaimng the facts whoA 
form the solid substratum of the science; and though the prac- 
tical nature of bis work prechided much historical rLs*_'arcii, he 
has shewn in his articles Acid, Alkali, Chiunue, Congelation, 
Electricity, and Iodine, that many mistakes remain to be recti- 
fied witfa regard to the progress qf discpiv^, 

( m. NATURAI. HISTORY. 

MIKSEALOGT AKO GVOLOGT. 

19 Buckland cm the Strtidureof the Alps. — Professor Buck- 
land has Just published in the Annal^ of Philosophy on exten- 
sive notice of a mem<nr on the structure of the Alps, idach 
we regret has reached us too late for particular notice iti our 
present Number. We shall take it up in our next In &e 
mean time, we may remark, tliai iIr' biatements are of a most 
interesting nature, and that the whole does iiitinile honour to 
the judgment of this active and enterprising geolq^iit. ^ 
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20. Structure of Cfystals.'^l^eccni inve^gations having 
directed the attention of observers in a particular manner ta 
the sUidjr of the optical characters of ctyataltised nuneralB^ we 
thiak it may noc be without uae to notice a ciiamuftfldoe in tlie 
fltnictim of cryalak, which, if not kaown, or nq^eclad, may 
lead into error. ^laiiy cry^uils, which, in a geneml view, ap- 
pear biiiipie, arc found to be compound, when all their i^da* 
lions ana attended to; and these, when eyaaiiaed opticaily, 
will pMient a cea^JOMMi in place of a atnjetuw. The 
OTfle atmetufe dianeteriMS the Spedet of nunmliy while the 
eMopoiilid fltnioCafe often diatinguiahee the Vaiiely or ttibqpe- . 

Cl&». 

zooLoor. 

tt. Notices relating to tJie Nighiingale. — " The nightingale, 
j^^otacilla luscinia,) so jusdy famed for its enchanting song, 
don not vifiit tbia northern part of England so frequently as 
k £d forty or fifty years ago ; tbb is a fact i^greed upon by 
iO person^ to whom I have made application on the sulijecty 
and who have noticed the arrival, and other particuhirs re- 
lative to this bird. Whatever may be the cau&e, it is con- * 
fessediy seldom heard in this part of the island, 1 well re* 
collect goin^ about eighteen years ago, when I was a boy» 
to a small coppice at a short distance from my paternal roof| 
to listen to the didcet notes of this nighdy warUer:— • 
from that time to the present year I had never heard it, 
dn the 9th June last, in the evening of winch day it was 
heard, at a short distance from my residence ; and for several 
sucoeanve evenings, I heard it even before retiring to rest, or, as 
I rqnaed on my bed, I bdieve at every intermediate hour fsoKOk 
deven to three. I stron^y suspected its nest was in a small 
thicket^ composed of hawthorn, laburnimi and filbert bushes, 
sttuateil at one end of my garden, as T often saw the bird 
there, particularly in the evenings about sunset, when it began 
acme slight chirping, but retired generally to the N£. by 
to a thick and lugh hawthorn bedge^ and oocasionaily to NW., 
or near that pomt, in the same hedge where it always sung. 
The two dhverrring lines from the thicket to its stadon, ftnning 

Toi.. V. MO. di Jux.]f 18S1. r 
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very nearly a right angle, I fancy the wind blowing from dif- 
istent points of the oompasB^ might be the cause of the bud*t 
choonng those difPeKnt parts of the hedge for fits nightly sta- 
tion, in oi^er that the sound of its voice might be borne by the 
gentle breeze, to the heii-bird during the time of incubation. 
I did not find the nest in the thicket, being unwiiiing to dis- 
turb so fire a visitant ; indeed it would not periiapa haen btea 
aaaly pnctioaMe, as the place in the thickest part is not veiy 
a ccfs a bl e ^ overhanging an old stone-qnarry. I frequently ob« 
nerved the nighungale in tJie day linie perched in the thicket, 
and aUo noticed that it often earned thither insects, &c. most 
probably for the support of the female during her confinemeat; 
astheiiiale4Mrddoesiiotsitoiitfaeegg9ataU. One fine e?«iiiBg, 
just after-aunseti I approached near the diidcei as silently as pos- 
sible, and, stsnding under the shade of a Syringa bush, I began 
to play uponaflute very softly the beautiful air by Ple}'el, known 
by the name of the " German Hymn C and at the same time 
M pupil of mine stood in sudi a atuatioii as to hate a pretty dis- 
tlncl view of the thicket I had scarcely got through the air, 
■when the nightingale was heard to chirp, and^ during the second 
time of my playing it, my young friend saw it hop through the 
bushes witii great celerity towards the place where I stood, at 
the same time making a sort of sub* warbling, which it soon 
changed into Its usual mdodkius and lengthened song; biit» on 
my companion's speaking to me, it immediatdj heard, and most 
probably observed him, as he immediately saw it fly to the 
hedge in which it was wont to sing. I r^ret much it was dis- 
turbed, as I have no doubt but the sound of the flute had at 
that time excited it to sing, as it was never known to do so tha^ 
cither befora or after thst tim& (It is ssid, and I belim 
truly, that the mgfatingale never mngji very near Its nest) Both 
the places in the hedge in which it sung were alxnit 110 to 120 
yards from the thicket, and from 40 to 50 from my door. A 
goldfinch (FringiUa caiduehiB^) which had been taught seve- 
ral peculiar notes^ was t«o or thine times huig i^ in a c^ge m 
the thicket ; it was smgukv and amusing to hear the woffilU 

ingule endeavour to imitate the goldfinch, which it would some- 
timet* do, mixing with its imitations its nutive notes. I could 
never ^ibserve that it approached the cage^ as other jnuali birds 
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did) when tlic goldfinch was calling. It at ail iiint s appeared 
peculiarly timid. About the middle of July much raia iidil 
haCBt «Aer thi^ time I neither saw nor heard tbe plaintive mrbp 
kr, mtatik had, n^Uy, tot about five waeka, Meenaded w witft 
hk natdilett 8a^g.*^*Zctt0r Jram Mr fohmmm^ MiM Top, neqr 

Wethcrbi^, 

StSL Ana^ftis of one of tfie VerUbrm of the Orkney Ammal im 
Jk Leaah oC tbe Bri^ Muieinm a ooniKkiible time 
mmmamnfted to the Wcfoerian Sodetj, lha AUowiii^ aaalj^ 
sit «^ one of the verUhm of the large anhnal caat on the Iihnd 

of StronM, anil which has Ijcea so ably described by that acute 
anatomist, Dr Barclay, m the first volume of the Meoiotrs of 
thati Soci^. Xiie aoaijos was made by Dr John Davy. 

L < m>li M l fc wl t mimINb OiUnkr nut. FilmaiFtei. 

Aiiiaiimaill^ • • 4&5 52.1 iO 

Bvtb» - 47.9 40 

28. Discovery of the Fossil JS^lk of Ireland in the hie of 
Mem. — Some months a^, in digging a niarl-pit in the Isle of 
Man, there was discovered a skeleton oi' tl)a( rpmarkabi^ ani« 
malf the Fossil Elk of Ireland. The specimen, which is th^- 
BMet perfect and bceitliful hitherto foiindi has been placed in 
the Museum of t|ie ynivenity of Edmburgh. The metropofia 
of Scotland owes the possession of this splendid fossil animal 
to tJie patriotic exertions a^d scientific zeal of )us Qrace the 
Duke of AthoU. 

fl4. Faeli in regardia^ Bwm ifihB HaUktmake, by 

Green, in a Letter to Pi-ofessor SUliman.^ About the 
year 1748, some labourers, iq working a quarry near Pnnce* 
town, diaoovered a small oayem which contained the entire 
skektona of an imneoie wmAat of lattiMiakeSy (Cioiahis 
homdo^. ne bonea wen in such quantitiea aa to reqnire 
two or three carts fcr their removal. The cave had probably 
been the wintcr-ahode of the snakes for ycjirs, ^v litre many have 
died tlirough age, ami others, in coiist^j^iance of the mouth of 
the cave- being shut up, either aocidantaUy, or by the depootiott 
of eBh)areona4«ff or sinter around it 

m. flf if dAtt»i<-»The Tapir hitherto eonnaeied aa 

eaainedl to the new workl, baa been met with in MahMaca, and 
§ fine b^iecimen of the skin and skeleton • of the Indian species 
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has been sent to the Royal Museum of Edu^iM'gb by ibe Mm- 

quis of Hastings. 

f& Bqfanwi's Aimiomjf of the Tuhido. — We h«v« ONieb 
{tame in infeniimg our raidm, |wrtieiiluly thcMe wfaa edii* 
▼irte muMOf and physiology, tiiBl the flcoond ' liadeulat of 

Bojanu8''s celebrated work, " Anatonie Testudinis Europtra?,'' is 
just publishjed, The extraordinary accuracy of tlic autlior, 
upccmmion ingenuity in exphiimng the rektioos aod meaniogB 
of tlic d | MB »tn t i>irt»,andtheaeiw«yeiidot ^^ 
ingiy n ID xammt^ Mtaowlidged^ a» to leqniie no ooi^ 
nendation 4oB nt. 

12T. Helix Carychhim of GmeUn.^The shell which is here 
ycferred to, was first described by Miiller, the celebrated zodo- 
Ipit of Dexaaukt m li&s Vcranum Temeatiium et Fluyinli- 
fium Histariay"^ pubQified in VTtSi The dunaAtefs ftiniiflheil 
by the aperture of the iheU, and by the pontion of tbe eyes 
and number of the tentacula of the inliabitant, liiduced him 
to institute a new genus for its reception, whicli he termed 
CAnTCHiOK, employing minimum as its trivial appeUatton. 
Lamardk) many years after, in bis ^ Systtoedes Animaax iaii$ 
YcftMnreiy* 1801, fiarmed the genus auricvia to include some 
extra Emopean species of Vohda. But as this genus dilRnv 
in no respect from the Carychium of Miiller, its creation 
is to be regretted, as adding to the number of improfitable sy. 
noolmesL Cuvier, m his Regno Animal,"" 1817, ado|Ks the 
gmus AS oaiftBd by bis oountiTBian, and» fay 
mges it Irilb bis ^ Puhnon^ aquatiquesy** instead of placing 
i| sAer Pupa, (slong with the tertioo of MfiHer, which be 
overlooks,) among the Pulmones tcrrestres. The Carychium 
minimum is very common in Great Britain, iahabitiiig moist 
places among moss and dead leaves. It was first figured and 
^esciibed (tbougfi in an hnpefftnl manner,) aa Bikish) tt*ti» 
^ Teataew Kinuta ReriotaT of Boya and Walker, ITM^ nsi 
Ttifbo, (No. 51.) in which genns it b^s been retained by Mom 
tagu, and oilier British conchologisls. Draparnaud figured and 
descnbed two other species among .the testaceous molhinrji of 

f8. hutmcHm aHachment of ^ lAmnei to iU brood*^ 
Xhe fi^Qwing anecdote of the common grey linnet bas been 
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oomwiBicated to as by Mr William Strang, aa ^aUfpnang 
fiunaor at LopneiBy k Uie Island of SfDd% Ovk^eg^t and « di»< 
gnt <*temr of 1^ lUostrftd^ of ^ iMliiiil Urtnyof 
winh ^rfiicli fttqiMot our luHheiM iilimiii, « Dtniii^ the 

summer 1818,'' (says Mr Strang,) *' my children having 
found a linnet's nest, containing fcmr young onos nearly Heeled, 
resolved to carry home nest and brood) with the view of feed- 
ing and taming the young bkdii The parent biid% attracted 
bf tiie fliwiHBif of 'thnr vDune* mliiiiied Hwtf— itM* anund the 
ehOdm uotil they reeobed the heosfr The nest wee OMiied 
up stairs to the nursery, and placed outside the window. The 
old birds sioon aittr wards made their appcamncc; approached 
the nest, and fed their £umly» without shewing alarm, ^'his 
\ifs^^ nofioe^, the neet vi^ ma a^ierwiide pkoed on a tahle 
ip tki middle of the ap^rtineot, and the winda<w left ofieq. 
Tbe parent birds came boldly in, and fed their oiTspring as be- 
fore. I was called up stairs to witness this remark able instance 
oi strong parental attachment. To put it still furtlier to the 
test, I fihttafl the nest and young witliin a bixdrcagc ; stiU the 
old ^089 letawniied, entered boldly within the cage, and supp^ef 
dieiReiitaof iheir brood aa before naj, towmda ereninig, th? 
parent buda eptually penhed on the cage, regardless of the 
noi^M^ mode around them by several children. This pleasing 
scene continued for several days; wlien an unlucky accident 
put an end to it, to the gcea( grief of my young naturali9U> 
The hod bm again aat on the out«de of the window, and 
waa aahieluly left expond to one of those sudden and hcavj[ 
ifJIa of Tiin which ofVen occur in the Orkneys ; the oonsequenoe 
wai», that the whole of the )oung were drowned in the nest. 
The poor parents, who had boldly and inilc fatigably per- 
fonned their duty, continued hovering around the house, and 
loeldng wiatfuttj in at the window for some days, and then dis< 
appearedJ" 

BOTANY. 

S9l RemoitkMe <F^-7V0r.^In a preceding Nomber, (vol. tv« 
pi jM>4.) we gave an acoount of an orchard of fig-trees at Tar- 
ting, near Worthing in Sussex. We have to add, (from Ijfmd, 

Hort. Trans, vol. iv. part 2. just published), that ui ibo gardc!n 

at .^jiindei Caaliis, the seatoi th^ Duke of >ioi'i6ik, in the sai^e 
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ooml^f several aged fig-trees are growing as standards, and 
seldom fail to pnxluce ripe fruit. Tliey are chiefly of the kind 
called Violeiie or iiourd^ux Fig ; but the largest tree is of the 
Maraeillea variety. TUa raoarkable standaid fig-trpe neaMim 

of llM^ gMMiad } k dwEe <|imd«i Uno two laig^ tmi^ cad&aC 

which ia 8 feet and a half in cireumferepee ; and the exteEuM- 
branches of the tree coyer a spiice of thirty feet in diameter. 

dO. PlanU of Nepaul^-^Mt Dsmd Don, keeper of the Lani. 
btffiin IMbariaaiy ia aboat to puUiah a P n dn m m FbrmNi^ 
j M famfa . In duff work, many new planlB will be mdle kmiii^ 

not a few of them originally diseo v ered by our diitingiuahed 

0ountrymaii Dr Francis Buchansui Hamilton. 

81. iSjpiArefiOfxf^l^^ACseii^ , 
tides in the Fbn Nepalenais, we understand that a full aM 
correct botanical description oF the plant which yielded the 

spikenard of the ancients, may be expected. This is the Vale- 
riana JcUatnami It is somewhat remarkable, that allliough 
Sir William Jones was the first who detennine4 this pmnt, he* 
ba8» by mistake, described and figured another speoiei Vei». 
nan in place of the jatamana, Tiz. K HarMAHf ov al leait 
be has confounded this spedes widi the true one; Ibrbeilec 
scribes the radical leaves as being cordate, while the leaves of 
V. jatamansi are lanceolate. In Mr Lambert^ rich collection, 
there are spechnens of the jalamanid with the fibrous roots: 
these agree eatactly witb what wab finmriy sold in the shlB|is^ 
and answer wdl the description given by axident anthony as to 
the root resembling the tail of an ermine. 

88. TramkUion ^ Bromn^s Essat^ m tlie Mck^iadea. — Our 
celebrated countryman^s classical Essay On the Asd^iad^,^ 
published in the 1st volume of the ^emerian Memoirs^ fam 
been translated into Latin in Germany, under the following title,' 

" Asclepiadeaj reccnbitao a Roberto Brown. Ex idiomate An-' 
glico transtulit D. Carolus Bonwogus. Edidit Casparus, Cornea 
Stembeii^ 1819.;* 

m 

IV. GENERiL SCIENCE. ^ " 

Sfl. Ntiif Si/^U ni (if Muicrakigy. — Dr Brewster is preparing 
for the press a I'reoim f % Minerak^, founded cliicfiy on tli» 



# 
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physical relations of mineral bodies, and embracing an aiicuimt 
of those remarkulble phenomena which have been detected m 
crjatalfised subitances by the agency of eomman omI palttiMd 
H^t In this work, the unerring characters whidi are denvedl 

from optical striittnrc will he substituted in place of the ambi<« 
guous distinctions whicli liave been generally employed ; and the 
student will be allured to a knowledge of the eeieiice^ when ha 
finds that, in addition to the neoal qtMlkiei of iH«ght| hialni 
and eKtefnalfotm, winewk pomm an imemai qtgaBiaitfkfn whiah 
<fisplay$ Itself by the moal beantifal optical phenomena, and 
exercise functions of a physical nature not less interesting than 
those w hick are exhibited in the agencies of animal and vege^ 
table lile. This Tieatise will ooosist of two volumes Svo^ wUli 
numcMNts l^atcsy and wiU be preceded by an IntroductiaQy coiii' 
uiang m popular aooomit of the actioii of ciystals upon polor^ 
iaed fight ; an ezplanalioii of the new method of determining 
primitive forms from the number of axes of double refraction $^ 
and a dcscrij)ti()n of various new iikilioils aud instruments for 
eiamimug aud dutinguishing the precious stones and other rai- 
neial substances. In his minendqg^ investigationsj the author 
hm hnd tha advantage of thefiwcii access to the cabinets of Mr 
Thoinas Allan and Sir Geoige Madceniie^ and has been sup. 
pKed in the most liberal manner with individual minerals from 
the cabmets of Mr Ferguson of Haith, Mr IL uland and Mr 
Brooke. He will still, howeyer, rec^ve with gratitude, and 
canfuUj reCam, any curious spedmens of rare minerals which 
be-entrusted to lum fior examination. 
M. MMod of playtng m the VuMn and VMnedh at ihe 
same /iw^-.— In Vol iii. p. 194. of this Journal, we mentioned 
the ingenious contrivance for diis purpose, by Mr James WaU 
soOy A blind musician f rom Dundee, bince that time he has 
not only improved but extended the mechanism, and we had 
tbe pleasure of scong it exhibited before the Directors of the 
Asylum for the Blind, to the satisfaction of all who were 
present The following account of the improved mechanism 
m taken from No. 3. of the CalLclunian Quarterly Journal: 
The i^ps by which he shortens the strings of bis violincello 
have been fitted with more elegance and precision, additional 
iprfl^ have been added, to asaist and relieve lus leg in the ape> 
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ration oi bowirlg ; and the bow hab been fastened t^) liis foot 
new macliiuery, which iubures more powerful and steady exccu- 
ffioB. Indtedf the whole of this madiiairy b now «> wtnicU 
^ that he can pUj both matnuncfits ffar « wy gseH length 
of tkne^ without nore latigue then if he played only upon one. 
Nor is thi.s all ; tor, by tlie very nice and accurate apphcatiuu 
of mechanism, wholly invented by himself, he can perform 
upon two violincellos at the same time ; aad the one upon which 
he pfeye the piiBcqiel 8traia» ie to coDtrived tt» have the 
power and tone of two played by difoent pecftxinen ; ao that 
he may be wnd to play three violincellos, — ^the principal strain 
upon two, and tlie bass upon a third. Nor is this c£)mpass 
limited ; £jr the instrumeut upon which he plays the prmapid 
haa a tange of sixty-four aemi-tones, and more oouki be added 
if Memaiy«'^ We undcntand that there ia to be a public pro* 
aenade Ibr the benefit of Mr Watson^ and we trust that the 
ingenuity of this very respectable individual will be weU re- 
warded. 

95* NoHee regoiHSmg ihe EstpedUion to ofpbre tbe JSamm 
^ Iht MkthippL^A lettet fVom the Correspondmg Seerclary 
of the Lyceom at New Yofk to R. ChwfiUe, Bsq. nenlkNiit 

that the party, which consisted of forty persons, had just return- 
ed, without having experienced a single accident, after having 
tnvellcd in different directiona about 6000 miles. They first 
pfoeeeded to the Lakes Hunm and Saperiar» thnmgh whiah they 
passed, and from the bottom of die last4neBtiooed lake ascended 
a river to its source, which, with a small portage of a very few 
mile?, brought them to the main branch of the Missisippi. This 
branch they ascended 300 miles to its source. They then (be* 
ing 2100 miles above St Louis) descended 900 milea to the Ouik 
iondtty a mer emptying itsdf into the Miwisippi from the eait» 
Una diey also aamded to its soum. Ftcm thence a smsift 
portage of four miles brcHight tiitm to the head o( a nver emp- 
tying itself into Lake Midiigan, the whole coast of which they 
carefully examined. They have oorrected many grass erroia 
in the topography of these htthorto afanoit onbiown n^fam^ 
and promise to add much to the loology and geolcgjnf Alt 
country. The Falls of St Anthony, the height of which has 
been so much exaggerated, they have reduced to 70 Ae^ (the 
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lagioD dutAy iim^tone). Amongst vaiioufl o^ecU of natural 
liiftory, ia what the traveilm teimd a samcUree: it mm about 
liwiket bigl^ aikt i«KmUed a tree wiUi its bcan^^ Itwaa 
fimad on the shore of Lake Michigan, and tm examinatioit 

]iu)\(.'C\ lu bt a panisitic fungus, l ornpletely encrusted with sand, 
which m thai region drives as on the Arabian Desert. It is in 
ttntompiaticMi to Bend another expedition for the same p urp o i ce, 
mi to the aame regions, next year. ' 

96. Prfvcntlon of Rtist. — The prevention of rust, on such 
articles of furniture as are made of {x)Ushcd steel, is an ohji-ct of 
great importance in domestic economy. The cutlers in Shef- 
field) when they have given knife or razor bUdes the requimte 
dqrree of polish^ rub them with powdered quicklime, in order 
to prevent them from tarnishing; and we have been informed, 
that artieles made of |X)lish«i steel, arc dipt in lime- water by 
the manufacturer, before they are seat into the retail markeL 

97. Latitude and Longitude Places in New Sotdh Britain, 
^Priocipa] Burd has oommnnicated to us the fbllowing valuft- , 

ble Table: 



Strrrt Point, 


62" 


4rs, 


61* 


29' W 


Cupi} Sfitrriflf, 


6? 


86 


60 




DesoUiiun Island, • 


62 


27 


Hi) 


3i 


Smilh'^ Ihlitud, 










Cape MelviUe, 


62 


1 


57 


U 


Martin** HmA^ 


62 


12 


58 


20 




m 


6 


66 


6 


Bril^naa't Ulmd, 

Tower laUnd, ... 


63 


90 


60 


SO 


Hope Idand,, ... 


63 


S 


67 


4 


Cipe Bmrtea, ... 


61 


19 


64 


10 


O^Bilen*« IdMd, 










M Ited, awl B«d; 


01 


1 


65 


83 


Cape ValmiiMi, 


61 


3 


54 


48 


Corn wall i« Island, 


61 


0 


64 


36 


Uo]rd*a Promontoiy^ ) 


61 


2 


54 


10 


narcnce*8 Island, north end, 1 










Rfaiey's Island, nwch end. 


61 


.5 


58 


2'A 


Falcon labuuL ... 


62 


18 


66 


56 



M Method of comumiu^ Smoke. — The following method 

of consuming snioko, has l;tt'n ron^niuiK atid tons !n' John Ro- 
Irtfeon, Esq. F, H. S. JK, ** An accidental oliservation oi an ex- 
{liomi in a laundry-stove, having suggested to me a probable 
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m iScimiific JtUMgenee. 

method of consuming the smoke of the engines of stcani-boaLs, 
I beg leave to propose it as a subject of experiment. In the 
case of the stove, (which a short time before hud the whole 
mtjchce of the ignited coal covered with slack), I observed that 
a stidden aooeMon of air at the inner end of the iire-place» i e. 
the end nearest the chimney, caused a considerable cxp]()9ioD, 
and burst of flame, which reached far up the chimney. This must 
have arisen from the inilammation of the eoal-f^as which hatl lieeii 
previously passing quietly up the pi})e. The fire in steam-boat 
boilers is very similarly situated to that in this stove , and it ap- 
pears to me, that if one or more ca8t4ron pipes were passed 
through the sides of the boiler, so as to make a stream of air 
play on the back end of the fire, the inflammable gas generated 
when fresh fuel is thrown in woukl Ix? inflamed ai? laiit as pn>- 
duced, and the smoke and tar would be in a great measure ooo- 
sumedy thus afiiurding additioiial heat, and removing a nuisaaoe. 
The iron-tubes might at the same time serve as stays in sup- 
porting the sides of the boilers. 

39- School of Art ft. — A School of Art's has been establii^hed 
in £dui burgh, tor the instruction of mechanics in buch branchei 
of science as are of practical application in their several txades. 
Iicctures on Practical Mechanics and Fracticai Chemistiy will 
be delivefed twice a week during the winter season. A- 
library, containing books on popular and practical Sdenoci has 
already Iklh established. 

The In^inniKiu will be conducted under the direction of the 
ibl lowing Committee : 

David Brewster LL. D. P. R.S. L., and See. B* 8. B. 

Professor Pillans, F. H. S. E. 

James Skene. Esq. ut Rubislaw, F. R. & E. 

John M nmif , Eiq* Advocate. 

George Forbes, Esq. F* R. S E., Trexmtrtr. • 

Leonard Iforner, F, R. S. of I« flt E., Secrrtartf. 

James* Jardine, Esq. F. It. S. E. Civil Engineer. 

Willilm PlaylUr, Bki. Aiehitcct. 

The Deacon of the Incoqwration of Hammermen. 

The Deacon of the Incor[Kirii»ion of Goldsmiths. ^ 

The Deacons of the Incorporauun of Mmy^n CHaiiel. 

Mr Jmum Milne, BnM-Pounder* 

Mr Robert Bryson, Watchmaker. 

Mr John Ruthven, Engineer and Printer. 

Mr James Cochrane, Cierk ^ Ltbraria», 

Donations in Boolts and Models will be grateftilly received b]f 
the Committee. 
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Art. XXXIII. — Lut of PatmU granted in Scotland since 
^ January 1821. 

3. X O RoBEET Bowif AM of Manchester, manufacturer, for 
** ImprovemeDto in the oonstniction of looms for weaving va- 
rious sorts of clotlis ; which looms may be set in motion by any 
adequate power."" Scaled at Ediubur^li 27tli March 1821. 

4. To Samuel Kbkkick of West Broomwich, county of 
Staffotd, maDufacturer, for an ^ Improved method of tinning 
cast-inm vesads of capacity."^ Sealed at Ei^buigh d7th March 

18^1. 

5. To Hsuav Beowk of Derby, chemist, for an Improve- 
ment in the construction of boilers, whereby a considerable saving 
of fuel is dTected, and smoke rapidly consumed.** Sealed at 
Edinburgh, r/th March mi. 

6. To Phillip London the younger, of Cannon Street, 
London, practical chemist, for A certain improvement in the 
ippliGation of heat to coppers, and other utensils*^ Sealed at 
Sdblmrgb mth Maidi 1821. 

7. To Ilakio Pellafkxkt of EurPs Court, ^Iidilkscx, 
gentleman, for Certain new and improved machmery, and 
methods for breaking, bleaching, preparing, manufactuiuig, and 
spinning in thread or yam, flax, hemp^ and other productionB, 
and substances of the like nature, capable of bdng manufac- 
tured into thread or yarn.'" Sealed at Edinburgh 2ii April 
1821. 

8. To Thomas Masteeman of 88. Broad Street, Aateliife, 
Middlesex, brewer, for Certain machineiy for the purpose of 
impartiiig motion, to be worked by steam and water, or other 
fluid, without either cylinder, piston, or fly-wheel, and with less 
iotis ot power than occurs in working any of die steam-engines 
now in general use."" Sealed at Edinburgh 13th April 1821. 

9. To Robert Salhok of Wobum, county of Bedford, 
Esq. for " Certain improvements in the construction of instru- 
ments for the relief of hernia arui prolapsiA ; which instrumtiits, 
iio unproved, he denominates Scientific-principled, variable, so* 
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cure, light, easy, elegant, cheap, and durable, iruiises. Sealed 
at Edinburgh 18th AprU 1821. 

10. To James White of Manchester, dvil engineer, for 

Cei Uuii iKw in;u liiaerv adapted to prepa! iiig and spinning 
wool, cotton, and other fibrous substances, and uniting several 
threads into one, and also certain combinations oi' the said new 
maclunery with other machines, or with various parts only of 
other machines already known and in use. Sealed at Edin- 
burgh 18th April 1821. 

11. To Chables PuiLLir/s, oi' tiie city and county of Ua- 
verfoid-weflt. Commander in the Navy, for oertain " Improve 
ments upon capfttans."* Sealed at Edinburgh 88th Mmf Ml. 

ly. To Richard Jonej^ Tomlinson of Bristol, merchaat, 
for An improved rafter for roofs, or beam fur other purposes.** 
Sealed at Edinbuigh 25th May 1821. 

18. To RoBEKT Delap of Belfast, IreUmd, for ^ Certsin 

improvements in proilucing rotatory motion."^ Sealed at Edin- 
burgh g5th May 1821. 

14. To Samuel Hall of JEtaaford, county of Nottingham, . 
cotton-spinner, for ** An improvement in the manufacture of 

starch.*" Sealed at Edinburgh S.'Sth May 1821. 

15. To William Fuedlrick Colland of 195. Tottenham 
Court Hood^ parish of St Pancras, county of Middlesex, mua- 
cal instrument-maker, for ** Certain improvements on musical 
instruments called Piano-fortes.^ Sealed at Edinbur^ dOth 

May 1H21. 

16. To JoHK Leigh fiaAOBUEY of Manchester^ gcDtleman, 
for A new mode of engraving and etching metal roUem uaed 

for printing upon wodlen, cotton, linen, paper, cloth, silk, 
other substances, Sealeil al Kdinburgli Isl June 1821. 



• - 

P. NBii.t, Printer. 
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EDINBURGH 
PHILOSOPHICAL JOURNAL. 

Am. l^Dnmption cf Bridgesqf Suspmnom. BjEobsxt 

fexyxyaoN, Esq. F. R. S. £. Civil Engineer. ComxuiimcaU 
ed bjr the Author. 

artof boUdnigbfMfget^oraftlMtof eqid- 
¥il«it ibr « Mdge, miwt huve been ooevel with the enficil 

stages of civilitaLioii. At iliis day, the common mode of cros- 
sing rivers and ravines m the wilds of America, and the inland 
territory of Hindostan, is by loeans of lopes of various idiide» 
HMKohedftm aide to ade^ oq which m .nmdimmj ib genmify 
timed Ibr the tnmller «id his equipege; tlKn^ m mm 
i Mtaii B et, he n phwed in a bedcet, with his goods mapended 
from the ropes, and drawn across, while his mule fords the 
stream, or clambers through the ravine. 

It may even be conaidered as rather a nurtifyi^g circumstance 
that, in the pveaent adranoed atafeof the art% we ahould behiy. 
log aode the atupandoue aveh of maaooryy with all ita atrength 
and symmetry, and adopting bridges of suspension, formed 
of flexible cliains, in imitation of the more rude and simple 
effiorts ok' early tunes. We wish not, however, to be understood 
to underrate modem acienoe^ but would lather acknowiedge our 
iA ii g atioii e to the warh a n i fal philoaop h c r , whohaa tbna eoBvert- 
ad the ealanarian conre to a uaelul putpoae, by timing the 
crude idea^ of savage lift" to advantage, even in the most ad- 
vanced state of society. When, from more extended views, or 
from motivee of eoooonijr» a check is put to our application of 
4he bridge of maaenry, in oertaui utttationa^ it is highly gratify 
ing to obaenre, that, by thia oootnTaaoa^ we an enabled to aft% 
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tijH Mr Sievciiiiuirs Description uj Btul^ta u/' Suspemion. 

compikh, the traiMit of goods and pmcngcn over a river> or 
even «i arm of the sea, in a maoncr wfakh, hot a few j«aiB 

Mnce, would have been considered as wholly impracticable. 

J3K1DUE8 OF Cast-ikom. — Duriiig the late war, when the- 
prices ot* timber and iroB, of ioreiga pruducUon, had beootiue 
extravi^gaDtly high, every means was resorted to for the ii^ 
tnductkm c^irofi of British manufacture into^ works of almnst 
every description. Among these, its. applicatian to bridges oT 
cast-iron soon became conspicuous. The first bridge of this 
metal a}>pears to have btfcn erected in the year 1779, over the 
Severn, near the iron-works of Colebrook Dale in Shropshixe. 
it ebilnstad of one masaive arobof 100£eet* Sooii after- this 
bold attempt, a number of oait-iitm hridges were ereefeed' ia 
various parts of the United Kingctom ;* the moet eonridersble at 
which, was that u|X)n the river Wear at Sunderland, which, 
measures £36 leei m the span; and m^e lately, we have 
llie bridged Southwark over the Thames^ the dangn iof Mr 
Beanie^ the middle anh- which ia w> lem thui diOAet un 
the spam PmpositMns have even been made iar cstending 
arches of cast-inm to upwards of 500 feet. These slupenduus 
work« in cai»t-iron, whicli are unquestionably the invention of 
Blitifih artists, have ihciv iimits» however, both in reggrd to 
extenc» and abp as wdfkaof a veiy expsMve natm«. Other 
means were therefore sdll wantii^» to enable the enginaefrj on 
many situatioiw, to subsdtute a continuous itndwi^ Ibr a dsn- 
gerous and troublesome Terry. This has l»een effect eil with 
wonderful simplicity and eoonomy, by the application of the 
eatenarian cam, the properties of whksh have hitherto basn 
regarded, by irfathemalicianB, ankj m a matter of emriona 
quiry ; bat WfTj by the use of maltoeble mm-ebaina, m llm« 
furni of an inverted arch, this curve is applicable to bridges of 
suspension, substituted for arches of the usual ionn. 

Winch CHAiN.BEii>6X.-*Tbe earfiest bridges of suspensk>a 
of which* we hava aeay aODoaait, are those of ChiaB» and to ba oC 
great eiXent; Major BenneH alsor d mcri bet a bri^eaf tfaia hhdl 
tfnt the Sampoo in Hindostan, of about 600ftet m length. 
But the first chain-bridge in our own country, is believed to have 
been that of Winch Bridge over the river Teefi> forming a com* 
mmiikation between the eoimtiea of Doilmm and Yorh. 'Ehia 
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faridgt^ noticed, and an elevation of it given, in the ikird volitme 
of Hutclnnsmi's Antiquities of Durham, printed at Carlisle in 
1794. As tliis volume is extremely acavoe, owing to the great- 
er part of the impression having been acddetttidly deetroycd 
I17 iire^ the wxiter of th» «itide appfied Ibr m ef it 
fhmi the Bbrary of his ftiend^ Mr Ihmc Cookmi of Nap* 
castie^ipon-Tyne, with whose permission a sketch of this on* 
ginal British chain-briiige is given in Plate VIII. Fi^. 1. 
The following account is given by Hutchinson at p. Hl^^ 
^ The environs of the rim (Tees) abound with the most pic 
tiireflqiieaiidniiiMiitieseenes; beaotiliil i«Us of water, focks and 
grotesque caverns. About two nules abore Middietoo, whcra 
the river falls in repeated cascades, a bridge snspencbd on inm* 
diains, is stretched ftom rock to rock, over a chasm Ui^iir (iO 
leet deep, for the passage of travellers, but particularly of mi- 
ners ; the bridge is 70 feet in length, and little more than ft 
ftet broad, with a hancball on one ade^ and planlced in such m 
naimer, ibat tbe tmvcUer eaqperienoes aU the txeomliNit molia* 
af the ehfrin, and sees himself enspended over a roaring gulph, 
on an agitated mid icstlcss gangwav, to which few strangers 
dare trust themselves.'^ We r^ret that we iiave not been able 
to leam the preeiie date of the erection of this bridge^ but, Iroiii 
goad antfaerteyi we have aaoeradned that it waa ereeted abont 
Ike year 1741. 

AvsmiCAirBaTDGBt of StmevsioK.-— It appear* iVom a trafr- 

tise on bridges by Mr Thomas Pope, architect, oi New- York, 
published in tiiat city in the year 1811, that eight chain- 
bridgee have been erected upon the cateoarian principle, in di^ 
ftmit parts of Afnerioa. It hero deserves oor partkular nolicey 
Bowever, ni ai^ dam Ifar ptkiiity of inventSNi with our Trans- 
adande fViendt, thai; the ehm-bridge over the Tees was known 
in America, ajs Pope quotes Hutchinson^s Vol. III., aiul gives 
a (lesi ription of Winch Bridge. It furtlier appears iVum this 
work, that a patent was granted by the American Government, 
ftr the evedioR of bridges of snspennoBi in the year 1808. 
Ont Ameneaii author also desenbes a bridge of tfav 001^ 
slnetioii, which seeafis to have been eieeted abont the year 
1809, over the river Merrimack, ui the State ol Ma.ssachiiset5, 
cnniisting of a catenarian arch of feet span. The road- 
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way of this bridge u suspended between two ebutmenti or 
lowm of Biemiy, 07 feet in height, en ivludi {Men of carpen- 
try are erected, which are 35 tcct in height Over these ten 
chains aw ijuspended, each measuring 51G feet hi length, their 
ends beiiig sunk into deep pits on both sides o£ the nver, where 
they are secured by iaige stones. The bridge over the Mer^ 
mack has two ceiriage ways» eadi of fifteen feet in faieadth. Jt 
ia also deseribed as having thiee diains, which range along the 
sides, and four in tiie middle, or between the two roadways. The 
whole expenco of this American work is estimated to have hwn 
^,000 dollars, and the bridge calculated to support or csirry 
about /MX) tons. 

PaofosKD Beidob at RirKConiY.««-Perhi^ the moat |n«evi> 
oos and difficult proble m ever p res en ted to die oonsideraiion ef 
the British engineer, was the suggestion of some highly patriotic 
gentlemen of I jvcrpool, for construcUng a bridge over the estu- 
ary of the Mersey at Runcorn Gap, about 520 miles from liver* 
pool. The specifications fer this work pnmded, that the spaa 
of the bridge dioukl measure at least lOOO feet, and that its 
height above the surfeoe of the water shoudd not be less than 
€0 feet, so as to admit of the free navigation of this great com- 
mercial river. The idea of a bridge at Kuncom, wc l^elieve* 
was first concaved about the year 1813, when the demand fSor 
labour was extremely low, and a vast number of the worldng 
cfasses of Lanceshire wero thrown oat of employment* Avmna- 
ty of designs fer this bridge were procured by a select eommitlee 
of the gentlemen who took on interest in this great undertaking. 
The })]:in most approved of, however, was the design of a bridge 
of suspension; and Mr Telford the engineer, and Captain 
Brown of the Royal Navy, are understood pretty nearly to 
have ooneurred in opinion as to the prectMabilfty of sueh a 
work. Mr Telford has rsported fully on the oulgect, and hsa 
estimated the expenee of his demgn at from L. 08,000 to 
L. 85,000 according to different nuHlc*?* of execution. Though 
as yet little a(l% anc^'ment has been made in carrying tlus en- 
terprising design into execution, yet the novel^ and magnitude 
of an arch of 1000 feet ipan, ia asulgect of so much iimnrBS>> 
that we have thought it pvoper in this plaee to mention them 
circumstances. 
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MsNAi Cbatii-Bh]m».-— The Struts of Menai, wluch sepa- 
rate the island of Anglcsea from Caernarvonshire, have long 
fbrmed a troublesoine f)bstruction ii{x)ii ihe great road from 
Xiondon to Dublin by Holyhead, by which the troublesome fer- 
xy of BiBgor might be sfoided. Manj plans for the ezecutbn 
this undertaking have also been a^tated, chiefly in cast* 
iron, inehiding a range of estimate from about L. 11^,000 to 
L. 208,000 ; but that which is now acted u}>on, is a bridge t>f 
suspension upon the catenarian principle, the extent of which, be- 
tween the piers or points of su^nsion, is to be 560 feet, the estU 
male fo which is only about L. 70,000. This, by many, haa 
been considered a work of great uneertonty ; but the tJmon 
Sridge on this plan has already been executed on the Tweed, 
to the extent of 361 feet, as we shall afterwards more particu- 
larly notice. We shall now proceed to give some general account 
cf the progrosa of malleable-iron bridges in Scotland, where this 
m^ at least to any considerable e&tent, has been fiist put is 
p racti e e in Great Britnn* 

Galashiels WiRE-BKii>GE.— -We have already alluded to the 
great designs of chain-bridges for the river Mersey and the Straits 
of Meofli. The first practical example, however, of this kind, was 
thatorarTeefl,Pl. VIILFig. 1. The next maUeaUeiion.bridg^ 
w^kh we knowof in tins country, were those eaecuted on the 
rirer Tweed, and its tributary streams of Gala and Etterick. 
Mr Richard Lees, an extensive wcxillen-cloth manufacturer at 
Galashiels, whose workb are situate on both sides of Gala- Water, 
conceived the idea of forming a foot4mdge, of fAeodet iron-wires, 
fiir tbecanvemency of communicating readily with the different 
partsof his works. This gangway, or bridge, was erected in the 
month of November 1816; its extent is 111 feet, aiul it coht 
about L. 40. Though only of a very temporary, and even im- 
perfect construction, yet being the first wire-bridge erected in 
Gfiat Britain, it deservea our particular notice^ as afibrding a 
useful practical example of the tenadty of iron so applied, and 
<if its utility in many situations, and parUcukrJy in an inland 
country such as the vale of the Tweed, where the carriage 
fli bulky materinlfij of every descr^on, i& extremely exp^* 
nve. 

Knf«B>KSAD0WB Wtex-Bbibgs*-— The wire-bridge followed 
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the chflin-bridi^ of Diyburgh ; but we Aaii deacribe the 
wir0-fari4ge of Ktogmeadows^ on the eitate of Sir John 'Hajf 
Bart, of which we have given a sketch in Fig. 2. Tina fisoU 

bridge is tlnown across the Tuci d, a little below Peebles. It 
is 110 feet in length, and 4 feet in breadth, and is oraauiinted 
with a handbonie lodge or cottage, as will be seen delineated on 
the sketch. This work was contracted for» and executed by 
Iffeasrs :lted(Mith and Brown> of £djnbui^b» in the sumoitr of 
1817, and cost about L. 160. 

It may be described as consisting of two hollow tulies of 
cast-iron, which are erected on the opposite sides of the river, 
set 4 feet apart, into each of which a oomspoDding bar of 
roaUeable iron is fitted, and to these the suspending wires and 
bmoes are fe8pectivel)r attached by screw bolts. The kmer 
ends of the hollow tubes forming the piers, are seeurrd by a 
brand er or grating of iunlx?r, (according to a i)lan by Mr Turn- 
bull, architect in Peeble^), laid under ground, and shewn in 
the connecting diagram, marked letter a. Fig. 2. They are fur- 
ther supported undar the roadway, by struts or dii^jonal postal 
which act against the strain of the we^i and motion of.t&e sus- 
pended roadway. The upright bars noticed above, form the 
gates or approaches to ihn bridge; and lo these the suspending 
wires and braces are attached ; their respective lengths beuig 
adjusted at pleasure, by screw-bolts. These hollow tubes of 
GBit-inm measure 9 feet in height, 8 inches in diameter, and {the 
of an inch in thickness- of metal The malleaMe imnJayns 
which are inserted into these hollow tubes, ferm the points of 
suspLUciuii, niLUMirc 10 feet in height, and are 2^ inches sipiare. 

The roadway is fornieti with frames of malleable iron, to 
which deal boards, meai>unDg6 inches in breadth, and 1^ inch 
in thickness, are fixed with screw4xiits. The side-rails me 
neatly framed with xod-iron, on whidi a coping, m* hand-nil ef 
timber, is fixed. The roadway here is suspendol by diagomd 
wires, in a manner dililreul Iroui die eulcnarian principle, as 
will be seen by comparing Fig. 2. with Figs. 1. 3. and 4. 
Plate VIII. The chain-suspending wu-cs ot Fig. 2. are of the 
strength known to artists as No. I. of the wire-gauge, mea- 
suring about f'^ths of an inch in diameter. The back or land- 
ward braces sure made of bolt-iron, {ths of an indh in diametsr, 
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ftmad into links of from five to six feet in length. The acreir. 
bote «e 1 inch in diameler, and ore in all 4ft tn number, by 
whkkt tbe whole of the siMpending rocb and wires may be 

tightened, and s^it up at pleasure. When thus braced, the 
roadway of the brid<:^e is found to liave little or no \ ibration, 
havii^ only sueh a tremor as rather tends to convey the idea of 
innnm and leeority. JU a proof of the stiength of this 
Ifidge^ when newly fintdied, it was oomplddy crowded with 
people, without sustmning any injury. 

Tmirlstane Wiee-Bridge. — The only other wirc-bridee 
which we shall notice, is that erected by the Hon. Captain Na- 
pUf over the Etterick, at ThirUtane Castle. A foot-bridge of 
wpework had originally been thrown across here; but a wire- 
InidgB ia now erected^ and measures about 185 feet span. 

Drvbl rc;h Cii ain-Briwge. — The wire-bridges of GalashicLs, 
Kingsmeadows, and Thirlstanc, al)ove described, are sus|)ended 
by diagonal braces, as shewn in Fig. The same plan was also 
ibUowed in the first erected bridge at Diyburgh Abbey» where 
die suapending rods were alao made to radiate from thdr points 
of suspension on either side, towards the centre of the roadway, 
for 08 yet the catenarian j^i nu iph- had not been introduced upon 
the Tweed. The bridge at Dryburgh is 260 ieet in extent 
between the points of suspensicn, and is 4 feet in breadth. It 
waa execuled by Meanrs John and WIfiam Smith, builders 
and andiiteela near Mdroee, at the expenee of the Earl of Bu. 
chan, as proprietor of the ferry, and has aUoorethcr cost his 
Lordship alxiut L. 720. This bridge is construe U»d for foot [ms- 
(iengers uid led ftories. It was originally begun on the IBth of 
Jipnl 181% and was opened to tbe public on the lat day of 
August following, having required little more than four months 
for its erectidn. 

It is observefi hv Mr John Smith, one of the gentlemen alK)ve 
alluded to, that when the oqginal bridge of Dryburgh was finisli* 
edf i^wQ the diagonal principle like Fig. 52. , it had a gentle 
faialoty motion, w^ich was sensibly felt in passing along it ; the 
mcBl'nialern] defoct in its coostrucdon arising from die loose 
state of the radiating or diagonal chains, which, in proportion to 
thoir knp;ih^, formed segments ot catenarian curves of different 
xadii. The motions of the^e chains were found so subject to-ac- 



Digitized by Google 



iM Mr 8twr€M0o^» DueriptUm qf Bndgti of Sutpm§km. 

^leration, that three or four persons;, ho >vere very impropcfly 
amusiog tbemieivesy by trying the extent of this motkm, ppor 
duosd fluch nai^itadaii in allito partly that one of theki^it 

rf' the ndialuiff faioke near the Doiiit' of ita auflMoaiML 

On another oooadoO) in a very high wind, one of die honaaaial 
diains, stretched under the beams of the roatlway, gave way. 
But, on the lt5th of January 1818, aiW this bridge had been 
<^n^h^ about six months^ a most violent gale of wind took 
fdaoe, when the vibralmg aiQlioii of the bti^ 
the longeat naiiating chania were agam hnkeB, the |ilatfena 
blown down, and the bridge oompletely destroyed. MoMis 

Siuidi happened unluckily to be from home at the Ume of the 
accident, but on examinine: a number of persons who saw it, 
they all concurred in stating, that the vedacal motion of the 
nadway of the bridge before its fiiU, was as naaxly as may be 
equal to its ktenl motion, and was altogether caadiukd to 
be such as would hafe pitched or thrown a peraon wgdking 
along it into the river. 

The eyes, formed on one end of the rods or links of the cliains 
of this bridge, were welded, but the other end was simply tumad 
louod, and fixed with a eoUar, as shewn in the oonnecting dia- 
giwoia, mailced Fig. It further dseirygs particular aolaos^ 
that after the bridge iiell, and on a careful eianMnafinn.cf the 
rods or links, not more than one or two instances appeared of 
the iron having failed at the welded end, but had uniformly 
broken at the open eye of the hnk, as shewn in the diagrams ^ 6 « 
above alluded to,— « mode of oonatructioB which had beea raw 
oommended to Messrs Smith, by an cKperiencad blaoksmifh* . 

The auddon destruction of this bridge created a great 
sensation of regret throughout all parts of the country, and 
was a>nsidered an occurrence of so much importance in the 
erection of chain-bridges, that several of the gentlemen of Li- 
verpool, interested in the propoeed bridge at Runocum, made a 
journey to Soolhmd, for the express purpose of mquiiing into 
the dzcumstaiioes of the nusfortune. Messrs South, the cobi> 
tractors, had engaged with the Earl of Buchan, to erect this 
chain-bridge for soniewliat less than L. 500, and were bound to 
uphold it against all accidents only during the period of iu 
ciectioD, ao that the loss fell wholly upm Lord Bucban. 
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The mt&llj of Bvybor^ BndgB, when c o apM Bd whh * 
tiocild6mi6 ferry, ewtn oo th^ flhort cxpnitDee <rf wol nfMMli% 

had given it such a decided preference to the boat, that his Lord« 
ship, witiioui liesitation, directed that it should he immediate] v 
restored : this was accordingly done, alter a better design, tor 
the tMoemk sum of about h.ftS^i «ad in less than tbrce 
wmAB k wm agam opened'to die fniblie. This bridge k nanr 
caea t yg ete i npon the ealeiiariaii principle, agreeably to Fig. 3., 
the roadway being suspended by perpendicular rods of iron, 
from main or catenarian chains. The chief mechanical altera^ 
tkm upon the former plan oonnit in welding both eyes or ends 
of itielmltty iiMte«daf hflvhigoiieaf ih^ dnipfy turned xoundy* 
■ad txed with a coUar ; tlie loadwrny has also been strength- 
ened by a strongly trussed wooden rail, which eho answenr 
the purpose of ;i parapet, on each side of the bridge, llie gotxl 
efiects of which were particularly exemphtied, while the bridge 
wm building* A high wind having occurred before the side*^ 
nib were erected, one end of the platform was lifted above the 
levri of the roadway, and the unduiating motion produced on 
this occasion is described as rescmbhng a wave of the sea ; an 
efleci which pervaded the whole extent oi' ihe bridge, and went 
off with a jerking motion at the iarther end. liut aiter the 
■dMiile were attached, tins vertieBl motion waschedced, and is 
BOfw Ajund to be greatly reduced* Tiiere were also added to 
the newly oonstmcted bridge at Dryburgh, guys or mooite^ 
chains, consisting of rods of iron fixed to stakes in the opposite 
banks of the river. These guys are attached to the beams of 
the roadway, as shewn on the plan connected with Fig. 
Hieee dii^gooal mooringe are eaid to have eome eflect in lessen^ 
ing the motion of the bridge in hig^ winds, but it did not ap* 
pear to the writer of this article, when he examintd. the bridge 
in 1820, til at these guys could act in any .very sensible degree 
in this TespecL 

We have already stated generally, that the new bridge at 
Sqrbm^ iserye d upon the catenarian principle. It may 
Ivvther he deseribed as consisting of four main chains, which 

are suspended m pairs between the points of siis])ension, in a 
horisoutal position relatively to each other ; the lowest part of 
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the curve of each pair of chains coming under the top of their 
c(m8poiMiii««idM^M«b«mkif%.«. The.tiiihAof the im> 
tmrian chaiiii m teMd of rada t£ baMrao, i— Hiring l|lh 

inchefl in diameter, constructed in lengths of about 10 feet eadi. 
The eyes at each end of these lon^ mds arc cuiinectcxl l>y sliort 
links of an oval Ibnu^ measuhug about 9 inches iu length. Tho 
platfonn or roadway is ayipf d ed fton the e a ta i wrian i \mmi$ 
hy peipepdkmlar vods of ims of theatfoogth of \ iMfa iiidi** 
ader, wiridi are attaebad al their upper enda to the ahorl 
huks iihove dei$cribed, by a kuid of <;ross head, while the under 
ends of these perpendicular rods, forming a screw-bolt, pass 
thmugh the aido-baaniB of the phfefimS) and nre attached to 

|ihiAea of iion. 

The points of suspension of this brid^ r^t upon upright 
posts, and arc elevated 28 feet above the level of the roadway, 
on each side of the river. The catenarian chains pass over theae 
upright poata or iMn» which ai«fbnned of kga of licmei tim* 
her, Hinchea aijuaMy eraeted in pairs, aa abewu in die left 
hand diagram Fig. S., marked Approach of Fi^. 8.*" 
These pieces of framed work leave a *jpace of 9 feet in wuith, 
as an approach to the roadway of the bridge. The mm 
connected by the tramsom^eam^ on which the catenarian Atom 
rast^ and fian thmoe Ihcj deacend in ounnd linaa, aa aha i m 
in the figore. Each pair of ehaina are \% leec apart at die 
approaches of the hndc^o. but they arc made to converge to- 
wards us centre, where they are attached to the side- rails, and 
meaaure only 4^ feet apart, being the breadth oi* the roadway 
between the aide-faila. By thia oonver^g form, the ^aina ao- 
awer m some meaaure the purpoae of gnya to the madway. It 
is, however, questionable, how far it is proper to giv^ an oh* 
lifjiie cliret'tioH to the main chains; indeed wc are riitlur 
4.Uucd to tlunk, that the main chains of bridges of suspensiuii 
tthould be kept paraliei to the direction of the strain. 

The platlbrm or roadway of D rybnigh Bridge ia daraled 
about 18 leet above the surlhoe of the river« whan in its atlrteof 
summer wait r. It consi^ti; of two Ix'ams of fir-limher, vvhicli 
nm akmg the extent of the bridge, and ore Cjonnected to each 
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olher with or {nmi of tunbor mortiicd into then. Tlw 
AWiiittk mmmmoig tho puzpoeai cf haiidFny^ are tenwd mUi 
diagooal fanecs and crmm ties. The roadway is finished ^th a 

cleading of boards kid across the direction of the roadway, lea- 
ving openings oi about fths of an inch between each oi the boards, 
to kt ofi* the nnnsture in wet weather. Under the pbttfom, two 
ahabw made of cinmlar fods» 1 inch in diamatftr, are stratched 
hsaaatfa the beans, and connected with the abutments of maspo- 
lyan eadi «d^ as an additional security. 

The back braces or lalld\^ a^d chains employed for keeping 
the upright posts erect, and tor counteracting the weight of the 
farid^ are made of lod-ixoo, 1 inah in diametec^ which are sunk 
• oonsidaiahle mj mio the gvouod, and pass through is«ip» 
fat siDiiea» Vhish are loaded with a mam of masomy, builtmiMi 
arched form, and acting as balhnt, as shewn . in Fig. S. 

An occurrence took place, during the erection of Dr)^^ burgh 
Bridge, which deswes to be particularly noticed. It was ob- 
ssmd, that the Gatenarian curve was not the same when the 
main chains were sunply suspeodad with their own weighty as 
wImh they came to he loaded with the roadway. At the eau 
tremity of the chains on each aide, and in the centre of the 
hndge, the |K)iots of attachment remained stationary after the' 
catenarian chains were loaded, but between the centre and 
sitlKT abutment, the roadway made two distinct runes, the 
wsed me of which measured ahmit 7 inchea. This defiect 
Ml imdy rsdifiedy by shortening the SMspending chains; but 
it sc i ' res to shew the liability of the catenarian ciurve to aher, 
when loaded in the direction of the horizonUii plane of the con- 
necting roadway. 

For the erection of a bridge at Drybuighi on. a fiany of com- 
pamttvely saaall impcvtanoe^ the puUic an under no small obii^ 
gplioim to the Eail of Budhan; and the enterprise which narka 
dbe derign and execution of it, confers honour on the architects. 

Union CHAiN-BaintrE. — The wurk to which wu next refer 
the reader, is the Union liridge across the river Tweed at Nor- 
ham Ford, about five miles from Berwick, of- which we have 
psmi a skelrii in Fig* 4i The work here was begun in the 
amath «f Aiigost 1819f and the bridge was opened on the flOth 
July 18^, having required only a period of about twelve 
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months for its motioB ; wlnleartoiio-hf|t%e mart hwebeenthe 
work of about diree yem Thb wotk was designed and 
cuted by Captain Samnd Brown, of the Bojral Navy, who has 

so successfully intKKluccd the use of the chain-cable into tbe 
isavy and Mercantile marine. 

The roadway of this bold de&ign is made of timber, on which 
mm oarUricks ate laid Ibr the oaniage wfaeelsL It is 16 isec 
in width, and is no less than 861 feet in length. The nMOB 
beams or joistiog measures 15 inches in depth, and 7 indiSB in 
thickness. The timlxr cleading or planks are 12 inches in 
breadth, and 3 inches in thickness. This great platform is su- 
spended at the height of 27 feet above the sur&ee of the sum- 
mer water of the river« It is also made to rise about 51 feet in 
the centre^ and is finished on each side with a oionuee of U 
indbes in <kpth, wUeh adds to its omamenti and |pfis it an ad* 
ditional apptarance of strength. 

The roadway siis|X'nded from the catenarian or main chaias 
by circular .rods of iron, which measure 1 inch in diaroetsr* 
These perpendicular rods are wedged intp eaps or pieces of casw 
mm, edled Saddles, which are placed at the distance of S ftet 
apart, and are made to rest upon the shackles or joints <^ the ca- 
tenai iiiii chains, iLs shewn in the connecting diagram, marked c. 
Fig. 4. The attachment of the lower ends of these rods to the 
beams of the platform which they pass through, is by tb^ em- , 
bradng a bar of iron which runs along the whole exint of the 
bridge under the beams of the roadway, on each side. These 
bars measure 3 inches in depth, and th^ are connected widi the 
suspeudinfT nxls bj a spear or bolt, which, in a very simple man- 
ner, compietes the connection of the roadway with the pefpeft> 
^'dicular suspending rods, and catenarian chains* 

The catenarian chains of this btidge aie twdfn in number, 
failed in paurs; the one paurbang plaoedofer the other, Im^ 
t ween the points of suspension on each side of the bridge. These 
cliains, and indeed die whole o( the iron-work, is made of the 
very best Welch iron. The chains are worked into a circuhu- 
fynoj end measure about ft inches in diameter. The Links, as 
they may be termed, eonrist of rods of Id £wt m length, aad 
have bolt-hcJcs, which are strongly wrided, and neatly finHhad 
at each end. These links or rods arc connected together by 
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ttroiigshackIe8»aBifa6wiimtlK connecting diagram. Fig. 4.; $md 
a bok is paaaed tbsNjiaifi thoDi winch is cf an oval fynn, mea* 
mmg ^{ by 2^ indies. At each joint of the three tiers of 

the catenarian chains respectively, one of the saddle pieces of 
cai^l-iron, Ibrnierly alhided to, are introduced. The first saddle 
piece, with its suspending rod, for example^ on either side of 
the bridget nu^ be ooncemd as restiiig on the upper pair of 
ehainsy as vtU be observed in theetevatioa of Fig. 4. ; the next 
Mddle-pieee in the longitudKnal direction of the roadway, rests 
upon the middle pair of chains, and the thutl upon the lower 
jMiir, and so on alternately, tfiruu^hout the whole extent of the 
bridge. By this means ail the chains bear aa equal strain, and 
the joints are afTangad in so precise and orderly a numner, that 
a aMdle-pieee and perpendicuhur suspending-tod occurs at every 
$ feet, so that the distance between each pair of suspending-roda 
forms a space of 5 feet. By this beautilai and simple arranije- 
roent, the suspending-rods are made to rest upon the joints uf 
the catenarian chains, so tliat the links or rods ot which they are 
ot anpo s edj are kept ftee of distortioB, when loaded with the 
weight ci the suspended roadway. 

The spaces of 5 ((Bet between the suspending rods above aL 
luded to, arc formed into meshes of 6 inches square, to the 
height of 5 feet on each side of the bridge, and answer the pur- 
poses of a parapet waii tor the saiety of passengers. 

Though the timber roadway is only about 361 feet in lei^h» 
yet the ohonUine of the maia-chnna measures no less than 48f 
lost between the pomts of sospenion, with wfaidi they make an 
angle of about 12", and in forming the catenaiian curve-drop, 
at tile rate of 1 perpendicular to about 7 feet in the length of 
chain, the versed sine of the middle pair of chains being 
about fl6 feet. The twelve main chains, with their apparatuSi 
wai|^ about 5 tons each, and the weight of the whole fandge» 
bitwusu tile pointaof suspenmn, has been crthnated at 100 tons* 

On the Scotch side of the river, the catenarifin chains pass over 
a pillar of aislcr masonry, which uieahures 60 feet in height, is 
about 3(i feet m its medium width, and 17g feet m thickness. The 
sides of the lower 10 feet of the walls of this pillar are square^ but 
aathia height the walls bagpn to slope at the rate of 1 perpendicui 
hr to lil^ horiaontaL The archway in the masonry <^ this pillar, 
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whidiibnns the iramedttte ^proadi to the HMdway, iiiimuiii 19 

feetinindth. Mid lTfeetinbe^||ht Endi pau*^ 

suspended horimmlally, pass dirmt^ oorrespmidinsr apemm 

in the masonry, at the distance of about 2 feet above out* another, 
and go over rollers connected with the building. The links 
of the main chains at these pomts «re made as short as the 
Strength or thickness of the iron will permH of their btikig weld- 
ed, in order that theymsj pass over the rollers, without dklort> 
itog or undnly straimng the iron. After going through the 
masonry of the pillar, the chains are continued in a sloping di- 
rection to the ground, as shewn in Fig. 4. Here they are sunk 
to the depth of %4 feet, where they pass through great baUeut 
plaies of castUron, into which th^ are slopped by a strong imi 
spear or bolt, of an oval fbnn, measuring 8 inehes by 8| inshca 
m thickness. The cast-iron ballast plates measure 8 ftet in 
length, 5 feet in breadth, and 5 inches in thickness in the cen- 
tral parts ; but towards the edge, tliey diminish in thickness to 
inches. The ends iiic chains tlius fixed, are kxided with 
moufi^sUmes and earthy matters, to the level of the roadway dt 
the bridge* 

On the English side of the Tweed, the fnllar or tower of aeu^ 

sonry forming the abutment or point of suspcnsiun, is built up- 
on a bench or foundation, excavated in the face of a precipitous 
sandstone rock, and is only about 20 feet in height, but its other 
dimenaons correspond with the upper part of the masonry on the 
Sootdi side. The chains on tfie Englidi side are made to vest 
upon pilatesof castlron, induded in the masonry, intend oC 
lers, as on the opposite side. Here the l)al last-plates are of the 
same dimensions as those already descrilwd, but instead of being 
sunk into the ground, as on the Scotch nde, their positkm « 
laidier above the foundation of the pillar, where they are W 
nearly perpendicular, but are plaoed so as to oomqiond with tha 
^BrectkNi of the strain or wogbt of the bridge. For Ae greaior 
security of the j)os?ition of tliese bailaj»t-plates on the English side, 
they arc connected with a horizontal arch of masonry, winch is 
dovetailed into the rock. This part of the work, liowever, was 
not in a finished state when die writer of this article saw it, af 
the ceremony of opening the bridge on the Mth of IvAj IMk 
Upon thb side, the approach to the roadwi^ ibnns a ourfeitt 
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00 the Scotch side, as will be obaerved bj inspectkig the devatioii 
anii tiiagrams of Fip. 4. 

The general eiiect ol the Union lihdge^ which, we have now 
OMkavoured to describe, is interwiiiig' and cwioiis ; and such u 
tka extant, ami its light and ciegawt a pp eain ee^ that it haa not 
iufilly lieeneoaipaKd to an inverted nuiibow. Thoae who viitt 
this uiiderlaking, as affording much novelty to the scenery of 
this part of tlie banks of the Tweed, u lll not be disappointed ai 
their expeetaiions ; while, m a natioaai point ok' view, as a great 
aapiofeiDeiit, it d cac n rca the moat particular c o n oid t ration of 
the oetmtry at laige. It ia alao of much intemt to the pro- 
fenk m a l Eo^neer, espedally as brng the Ibit fatic^ of tui^ 
}H'nsiui^ erected in Great BriLain, calculated for the passage 
t>f loaded carnages. Nor ought the enterprising eifbrts of Mr 
Molle, and the gentlemen of the adjoining diirea of Berwick 
and NortfanHttberland, to be overiooked in the proaacuting of thia 
deign, as afoding a great pnetical lenon for the appikndon 
of brulgc s of this construction to various parts of the United 
Kin^doni, where stone or even cast-iron would be found imprac- 
ticahie, boUi on aooount of the extent of the situation, and the 
tmavoidafate eapanoe of the worfca* 

Thn teidion^ iqxm exanumng diia 
sompanaof iStue general dengn eapehle of iraprovemcnt, and 
when a second work of a similar or a greater extent comes to be 
executed, there is little doubt that experience will, in the usuai 
of things, load to alterations |br the better. We, how- 
thiak, that the da^gn and exeootion of tlie Union Biidge^ 
doM the higheat cvedit to Captain Broim, in lihe canshrno* 
tion of bridges on the catenarian principle. We understand 
that the whole works of the Union Bridge, for masonry, cap- 
pentry and smithery, were undertaken by the Captain, for the 
mm of nbout L.fiOCNI^ whikt die exaoation of a bfidge of 
stone nniat hum oort.m kwt finr tinea that mm. The eljaat 
ef its projector, however, does not i^ipear to have been the 
realization ev^ of the cost of this bridge : — it was undertaken 
chiefly with a view to shew the application of chain-cables iur 
his fimmiite c^ijeot of bridge-buildiing, and it is hoped that hia- 
naB MiitadeMtiflQs iliU nltimatdy meet with a profier rami* 
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.Bcnrtkm in the evtmitioaof many woriu of a «nitiar aatm. 
The trattees fiv this faridga, with proper libenlky,- haie pna- 

sented Captain Brown with 1000 guineas since the CQUipletiou 
of tlie work, over and alM)vc his estiniated price. 

Design for Ceamomd BjasGS^Fig. 5., in Plate ViIL» b 
deocriptiTe of a jdan which was origmaUj mtandied far cnmmg 
the river Ahnond, on the great north load between Edubnii^ 
and Queensferrj. The extent of the span between the points of 
tiUbpension here, is laid down at 150 feet The chief circuni. 
stances which particularize this design, are a mode of fixing 
the catenarian chains to the abutments of siupeubkm on each 
side of the river, and in dispensing with that part of the picfs 
which rises aboire the road^way^by wlncfa the main chains ace 
unavoidably prevented from, being distributed equally under 
the road-way. The main chains are likewiiie made to collapse 
or turn round the abutments of oiaaunry, as will be seen from 
the section in which the parts of the work are so contrived, that 
aooass can be had to the chains^ by an arched way on eadi sidi^ 
narked if on Fig. 5. In this demgn, tbe two ends of die catett»> 
rian chains arc formid into great nails or }x>lts, with countep- 
sunk or conical heuds made to fit into corruj5jK)ndiiig hollow tubes 
of cast-iron, included in the masonry of the abutments. 

From this dascriptinny the reader will readily tarn an idea 
of the omplidity and efect of this mode of fixing the chaiiii^ 
being such, also, that any parUculffir ehinn may be withdrawn 
and replaced, without deranging the f ahric of the bridge, Tlie 
roadway, instead of beiujg suspended irom the main ciiains, is 
made up to the proper levd upon the catenarian chains^ by a 
iinne woikof cast4ion» prepared for the reoqiliaa of a atrstnai 
of broken stones for the road. 

The making up of the raid way of tliis bridge, however, 
and the enlarged angle of its suspension, may be considered 
as limiting the span or extent of bridge of this construction, 
to about jeOO feet The structure repmenled by Fig. IL 
'appears to possess many , advantages for bridges of that mn- 
diHed extent, and the manner of fixing the catenarian chrins is 
applicable to all bridges of suspen^n ; it is likewise new, bo far 
iis we know. 

3TaBKOTn OF laoir,*— The writer of this article has had oo 
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casion, professionally, to examine the strength ot iron, as a 
material which enters largely and essentially into the construe- 
tkn <£ bridges of suspension. He has alao considered its Iftws 
«f ezpamioDy and other points bearing upon tfaig important sub- 
ject,— but witbout entering at present upon these topics, he most 
observe, that if we were to allow, imiversaily, that a square inch 
of malleable iron is ciipable of sustaining a Ibrce equal to ^7 
Ions, we should, in very many instances, overrate its powers. 

Fkom the valuable and hi^ljr interesting reports which 
hsfe been made on this branch of the subject, by ^e Commit- 
tee of the House of Commons, appointed for enqtdring into the 
practicability oi erecting a bridge over the Straits of Menai, the 
most important additions have been made to our knowledge 
regarding the strength of materials in this department of Imdge- 
building. The veiy ingenious and eflfective methods also whicb 
have been adopted for proving the strength of iron, have been 
oi the greatest consequence in forming the opinion of the en- 
gineer, and in verifying his experience. With machines of this 
kind, which we have seen in operation at the works of Captain 
Brown and Messrs Bninton in London, a force of upwards of 
100 tons, is exerted with the greatest ease and facility, and 
with an exactness and precision which is altogether astonish- 
ing in exjxTirnents of such magnitude. By facilities of this 
kind, the chain-cable manufacturer is enabled, practically, to 
ascertain what each link, shackle and bolt will sustain, and he 
aoir proceeds with a degree of confidence and certainty in 
tfafse matter^ which, but a few years smce, rested almost whoDy 
upon hypothesis. 

Tn one of these interesting trials at Messrs B rontons' work on 
the Commercial Hoad, we witnessed some experiments with cir- < 
colar bolts of iron, to which a stMun was progresaively applied 
ifll the machinery indicated a maximum of 92 tons» In this: 
experiment, when the strain had amounted to 00 tons, it was 
observable that small particles of the oxide of iron began to se- 
parate on die surface, and when the hydraulic machine was 
wrought up to a pressure of 75 tons, the part which ultimately » 
ap pl i ed and g^ve way, became sensibly smaller, its tempera* 
ture was also somewhat encreased ; and when the register of the. 
machine indicateii 92 tons, it suddenly parted or broke asunder^ 

VOL. V. KO. 10. OGTOBEli S 
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This tiiil m iMdi9 with a ro& of . WcMfciimi: ulikhv Mr 
Brunton, on examining) and judging both from the strain .apt^ 
plied, and the appennuici: of the firadin^ concluded was noi of 
ibe quality^ 

li i»]h^i4lj^'amcMrfrUi dMia-bndgead great esueat^ to. Qb^ 
•enre^lhftlMdffifer tvlwle?er ia ta be.qtfyrahended.firam tha 
•fditMuy weight of Ike passing load: But> In projete of tHW 
kind, it becomes neoessafy to consult the safety of the fabric in 
extreme cases, by tnkiug into calculation the crowded state ef 
ti»&. madway, when a muitiuide of paof^ or a drova of cattle 
pamiJt Ite fofiBtr/hopever, we consider iorbe capable of 
iiwlmSng a grealer waiglit» and of baog'asttoh' mm dajagv. 
eiis, and perhaps less under oontrcnily' under >certatn ciraunalaft- 

cesj than ihe latter. We iind that a given ari-a, closely covered 
with men, wiii have a greater weight than the same space oocii- 
piod by <»ttle, in the proportion of about 9 to 7; and every one 
knawa tbafc a diove of csAtfeia more ltk^y to be gradually ad* 
nItled iqKMi thefoadway of such abridge^ than amob of people^ 
wboDi objects of interest attract to any partkuhur spot Of 
this, a remarkable instance occurred at ihe opening of Cap- 
taki^Browifs bridge over the Tweed in July 1820, when it was 
intended >to keep the roadway clear £br the ceremony of the day; 
hut this pKOfcd quite impracticable^aBd a crowd of people bioke 
tfamigb eveffybbstruotiooy and faoed their way upon the hndge ; 
and it was estimated, that at one time there were about 700 
people upon \\w roadway. Now, taking each person and this 
number at 150 lb., it would give about 4tl tons, besides its owu 
weight which it sustained, without any apparent dsniigement. 

hmuh <duuns. of the Union Bi^gei as we hate seeiit 
aie figmcd of circuUur rods of iron^ measuring about tvr» 

Hidies in diameter; and a bar of that strength, which was 
not considered of the first (juality,. sustained a force equal 
to 9^2 tmia» As the number of catenarian chains in the Unioa 
Bridge aveJtwelve^ if we estimate the strength of each rod^ with 
Hs> duwkley at ttl tons, wse shaH^ have the aggregate 8tiei^|;tb 
efthawhcletofaeSixlS sslKMtoins. Weha?eah«ady sup. 
posed the weight of tlie bridge, between the points of suspen^on^ 
to be equal to 100 tons, and if to this we add 47 tons, as the 
gyeaiestioad wtoh ia likely to be ever brought upon it at oooev 
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these Coj^etber give 100+ 47 =r 141^» or say 150 tdna Aaauiiuiig 
the angle of suspension at 19 degrees, vfe find that the real 
weight is increased to about 370 ions of tension on the catena- 
nan chains. But as we find the strength of these chains to be 
equal to 1104 tons, theUe remains a surplus strength of about 
184^ or stiy 700 tODs^ tb remOL tay emergeticy beyond a wingiit 
of 50 tons. 

Bui the effect we have to provide against in bridges of sus- 
pension, is not merely what is technically termed decuLwcight. 
A more powerful agent exists in the sudden impulses, or jerking 
nodon of the load, which we have partly noticed in the desorip* 
tion of Dryburgh Bridge. The greatest trial, ibr example, 
which the timber bridge at Montrose, about 500 feet in extmit, 
has been considered to withstand, is the paFsing <A' a regiment 
of foot, marching in regular Hme. A troop of cavalry, on the 
oantmy, does not produce corresponding effects, owing to the 
iiT^lar step of the horses. The same observations apply to a 
I crowd of persons walking promiscuously, or a drove of cattle, 
which counteract the undulating and rocking motion, obsei \icl 
. on some occasions at the bridge of Montrose, when infantry has 
been passing along h. Hence also the efiects of gusts of wind, 
often and violently repeated, which destroy the equilibrium of 
the parts of a bridge of suspensioti ; and the importance of ha- 
ving tliL' whole roadway and side-ruiis i rained lu the strongest 
possible manner. 

Paooacss of Improvements.— It is not a little curious and 
interesdng to trace the discovery and progress of improvements 
in the several departments of the arts and sciences, nor will it be 
conrndered foreign to our purpose, if we notice an instance or two 
of this kind. In the case of impelling boats by steam, for example, 
we know Uiat this was first suggested and pointed out by Jonor 
than Hulls of England, about the year 17d5| and was applied to 
pnctical and extensive use many years afterwards, in the United 
States of America (as noticed in the Annals of Philosophy, vol. xiii. 
p. 279.) It has also long been known, that chcun-liridges of 
g^eat extent have been erected in the Chinese Empire; and 
we have seen, that, about the year 1741, a bridge of this kind 
was oonstnicted over the Tees, and has now. formed a com- 
munication between the shires of Durham and York, for about 

82 
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80 years. Here we have perhaps, agaiD, beea taught the 
more extensive application of this speedy and ooiiveiiieiit method 
of erasing ravines and rivers, by the prsctbe of our Inends 
across the Atlantic. 

To what extent this mode of bridge-building may be carried 
is very uncertain, and he who has the temerity to advance ^ep- 
ticai or circumscribed views on tliis subject, would do well to 
reflect upon the history of the Steam-Engine. When the Maiw 
quia of Woreesler first pn^nsed, fay the boUing of water, to 
produce an efbctive force, no one* could have concaved the i»- 
calciilabk advantages which have since luUuwed hs improve- 
ment, by our illustrious countryman, the late Jaiues Walt. 
Every one must also see the efiect progressively produced on 
the public opimon, by the several prapodtkiis brought forward, 
and the bridges abeady executed upon the catenarian princ^. 
When, for example, we pass from the slender wire-bridges on 
the Gaiu, the Etterick and the Tweed, and cuubidcr tJie ad- 
vancement oi' chaiii-bridges from tlie Tees in 1741, to the 
Tweed in 1820, we look with confident expectation to the exe* 
cution of the bridge over the Menai Stnut» both from the well 
ibunded deductions of theory and practice. 

The theorema on this subject, from the pen of Mr Gilbert 
Davies, (published in the London Quarterly JoumaJ o( Science, 
Vol. x., p. S^30.), are equally satisfactory as they are cl^ant 
and simple; and although we may not be prepared, in prac- 
tice, to go the lengths which theory would lead us, yet, we 
have no heritation in stating it as our opimon, that the practiosl 
extent to which bridges of suspenrion may be carried on th^ ca- 
ienarian principle, is by no ineaiis exhausted. 

£niK»o«69, I9M Jufy 1821. 
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Abt. II. ^Liat of Birds found in the district of HarriSy part 
of tJie miicr rari^e of the Hebrides. By Mr W. Macgilli* 
VEAY. Communicated by tbe Author. 

The district of Harris is composed of rocky mountains and 
Irregular eminences^ with nanow yaUeys^ and incoonderable 
tncts of nearly plain land. The latter ar8f in jgeneml^ covered 
wHSb peat 9oi], in which the three common erice of Scotland 

arc the prtiioininant plants, associated with rariics, scirpi, 
eriopbora, and a few grasses: the fiormcr are in many places 
bare of soil and Tcgptatiotty not unfrequently heathy, and some- 
times green with carioes, jond, and the haj:d grassesi euch as 
Mcfiea ooerulea, Aira Hezuosa, Nardiis stricta, Poa alpnna. The 
greater pai l uf the country cxhibiU no niai ks of cultivalioii ; 
and It is only along the shore that the small and unconnected 
poftkms of the cultivated land occur. This cultivated part is 
separated ftom the interior fay dikes of turf or of stone^ and it 
IS called the part ^ witMn dUkes.* The interior is named 
♦* without dikes,'' that is, considin d relatively to the hamlets or 
huts of the inhabitants, which are always on the sea^shore. 
The shore is irregular, formed into lochs, hays, and creeks; 
along the east and south coast rocky, on the west rocky in some 
{daoeSy and sandy in others. In each of the valleys there is one 
or more streamlets/ but no considerable river is found in the 
whole district. The lakes are very nauicioua, aiid are all in the • 
interior or uncultivated part. From the summit of oue ol the 
biib I have counted upwards of IJ^, the hu^gest being nearly 
three miles in lengdi, die smallest about forty yards. The lakes 
are commonly destitute of such plants, as afford food and shelter 
to aquatic birds. Hence the fresh -water birds are not nu- 
merous. The beautiful Nympha-a alba, the Lobelia Dortmanna, 
Menyanthes trifoliata, Fotamogeton natans, ScirpusUcustrisand 
palu8tris» Carez riparia and others^ Sparganium natans, are the 
oommon lacustrine plants. The variety of plants which occur 
in the cultivated parts, poiLicukriy in tliose where s^xiid predo- 
minates, is very great. They are precisely such as are found 
on the sandy tracts of the east coast of Scotland, about Aber- 
deen, £at instance. This b the case also with regard to the ma- 
rithne rupestrine plants. There are no woods or coppices ; the 
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few specimens of stunted sylvan vegetation Avhich occur, being 
found oa the baoks of the streamlets or lakes. These are of the 
^oUowii^ species : Pjnis aacupana» Populus tremMla, Corylus 
ftvdlana, Betula alba ; to idiksh are added sevanl ipedea of 
Sailix. The nletB 'aad diccdar raoka of Ham aaa w> 
merous. They are principally grouped in the channel between 
it and North Uist. The marine aquatic birds are numerous. 
The pasaehae thbe is scanty. The rapaces are aisoxace ; but 
aereral species are found.in greater abundance than in most dis- 
tiksUoftheHigbUiiidsarlalea: the Faleo aLbicUk and F« ful- 
vus. Of the Owl kind I have leai Qone. The CbalUf are aoC 
very numerous in rc^rd to species ; but the reverse in respect 
of individuals. Of Gallinfle there are only three species : the 
Colmuba oenas very nuquerousy the Tetrao alti^;eim aod T- iago- 
pua. Of Pici there are QCMie»— of Conoet very fev. The 
of Corpus are the Gofaz and •Canui, betb voj oomfnga. 
The Rook it also an ooeanonal irintant The fresh water An- 
seies arc not very numerous , but there are ^mc of them rare 
in other parts of Scotland : the swan, for example, which is but 
^ an occasional and winter visitant. The Anas bemida, A. ery. 
thropufl, A. anser, very eommon ; A. tadocna and A. BjoMiatt" 
ma>-^the two last marine qpadea. Itoons an munaroni. The 
snipe is very abundant, breeding on the heaths. The Tringa 
alpina of Lin., which I suspect, from actual inspection, to be 
his T. cmclus in its summer plumage, breeds m great numberii 
on the heaths^ and is to be found vrith the Cbanuhnus pluviali% 
which is very numerous. Lari are very abundant, both in 
gard to individuals and to species. Distinot in form and habity 
they ought, perhaps, to be separated from the true aquatic 
birds. They are intermediate hi t worn the Anseres and Urina- 
tores (divers or sharp-biUed aquatic birds), and the Grallae- 
The genera LaruS| Sterna, and Prooellaria, are examples. To 
which I would add the Fdecanus Baasanus, which b veiy psH- 
pably distinguished from P. carbo, or P. graculus, by pectilim- 
ritiei) of ibrmation, such as having its mandible composed of se- 
veral bones, and of mauuers, agreemg in botli with the Lari. 
Of Lev iroatres and Struthiones, there are, of course, none. The 
Anseres^ ifaen, are the most numerous; next to then the 
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Crndke ; then the Passeres, Aocipitm, Coraoesy Galluue. These 
firnffriing to BhimgnbacVg mtsn^gmaX. 
la die Ukming ennMntkn tiM 'BMs 4if •Onn^ the 

linsMn iMines are used. The names of die birds which re* 
iii*un always in the country are printed in common dutfact«rs4 
•thofie which are mi^xtoiyi in the Italic character. 

lit «pd of pyiiy ^ mcge titt, I ihall-ainqge die Inida ae* 
wdMy lo'dHir usudi ffurt'TiBilifn ii cr plmi ^ ftrdii^ '{dicir 
'fllifillciti^ not benign oomldered). 

Land and Sea obviously form the first divisions. The latter 
admits of only two subdivisions; the open sea, and that alooj^ 
die ooast The former I divide iota Fieki% Hills, and Shoim 
llMdinriiMii Lukes nd-Rimtii «i ad|«test lodie tuoibfiMri 
dtti dT Corn-yard to the first The department Fields hiclildflt 
the varieties of ground u^^uiiJly iuund " within dikcs,^ which may 
be divided into dry and wet That of Hills includes all with- 
out dikes,*" connsting of iulb and valleys covered with heath, 
anAdivinble infeodrjaiidMt, asthe faimer. The diorn ans 
iooky aad saadgr. 

The list is imperi^ct ; but, in so far as it goes, is ccrtSgdn. 
The Pelecanus graciilus and crisiatus, I deem tine same bird. 
Falco albioilla and ossifragus ; Xiarus marinus and fufictis ; 
Cofymbiis trode itod minor, Truig» dndns and aljHnay and 
the Lafi) am aU k oonfuaioo, on aooount of the Tariety in their 
plumage, which la not permanent till the tluid year; 

lAND. 

* 

Fields, ZVjr^Alauda arvensis, Alauda pmtenai^ f liHgiUii ItnoCay 

Columba oenas^ Emberiza calandra, Turdus musicos^ Stumus vul- 
garis, Scolopnx nrquata, Cnr\'us corax, Corvus corni^:, ^^ntac^la 
troglodytes, Turdus merula, EmlM»riza schceniclus, Lnrus canu« 
aliique, Chiairadrius pluvial is, Anas anser, Anas bemicla. Anas 

erythropLi>!, Motacilla moduhiris, Fak(j inilvus. 

Scoiopax phmypus, Hirundo riparia, Uallus crex, Fringilla nivnJhy 
mUaciUa alia, MotaciUa Jiava, Cucuius canuras, MUactlla ctfrnnihe^ 
TMiigpilttrU^TuriMwmKmg. 

JVei. — Scolopx gallinago. Anas boschas, Eallus aquaticus, Soo- 

lopax gallmula. 

Tringa vatkcUus, Scvlopaa rtulicQla. 
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Hiixsj iVy.~Tetiio wmgrna, Clmadriiii |»luv]«ltit» Corvus com^ 
Tetno lagopus, Lanu mariniu^ Tuidut miutcisii, Tiurdtis mmk, 
Motacilla modularis, MoticQla rubetrft, Embnisa gchcemdai^ 
F«loo«ibiciUa, Faloo Mwna, F«k» ? 

IP%b---SD(il«ptt giffinago, Ahm boidiM, TiiqgA «]]Miiii^ liBw 
•qiHiticos. 

Scolopax mHicqla* 

SuonEB, Bocfy^lairfM iiianniu» Larus canus, Lanis navins, Larus 
hybemus, Scolopax arquata, Hn?matopuB ostralegus, Scolopax 
glottis, Scolopax calidris, Chanuhius pluvialis, Turdus musicus, 
Alauda pratensis, Tringa HiuiiuLlla, Tringa nigricans^ Ardea ci- 

ciucrca, Corvu.s cornix, Falco albicilla. 

Larus rissa, Larus ridibumius, Sterna hirunda. 

iSofM^.— Larus marinus, Larus ranns, Larus nRPvius, Larus h\ ber- 
nu8, Lanis parasiticuR, Srolojjiix artjuata, Scolopax glottis, Scolo- 
pax calidris, Charadrms pluviaiib, Ciiaradrius hiaticulaf Cliaradriui> 
calidris, Tringa morinella, Falco albicilla. 

Sterna Juru/uio, EmUriza nivalis, Larus ridibutidm, Anas tadoma. 
JBUvsR8.^-^iiniiu cincliia, Ralltis aquadciu. 

Lakes.— Colymbus septentrional is, Pelecanus carbo, Ana? boschas, 
Anaf^ anaer, Fulka aira, Fulica chloropiu^ Anaa crecca, Anaa cljr- 

peata. 

Awu bmticla. Anas erytkropus, Afuu (^fgfiut, Tringa hypoieucos. 

Corn-yard, and about Houses.— -Fringilla linota, Emberiaa calaii- 
• diRj Alauda arvenaiaj Stiinitu vulgaris, Emberiaa aniiiwiidu^ 
. Tufdni mu8iciu> MotadUa modalaris, Motacilla troglodytes. 



* SliiA* 

tilt Sliore, — Pelecanus carbo, I'elecanus trraculus, Pelecanus 
cristatiis, Colymbus arcticus, CohTiibus stellatus, Colymbus aep- 
tentrionalis, Colymbus ^ylle, Cojymbus glacialis. 
Pelecanus bassaritis, Mergvs senator. 

Open Sea. — Procellaria jielagica, Procellaria glacialis, Larus cinera- 
. rius, Anaa glacialis, Aoaa acoCer, Cdymbua giylle» Anaa mol- 

lissima. 

Alca torda, Pelecanus bassanus, An&n glacialis, Alca arcuca, Alcw 
torda, Alca pica, Colymbus Troile. 
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AcCIPITRKS. 

Faico albicUU 
F. fttlviu 
F.ndlvai 

FikoMi tict iooog. 

Coral es. 
CorvUA COT AX 

Con us frugivorom 

Alaadsamub 
Alnii pnuenais 

Sturnus vu1;:an?» 
Sturnus cincliu. 
Tudiui fflsils 
T.iliieiu 
T. mitsictts 
T. nMroU 
Emberisa nivalis 
B* scfaoenldni 
E. calandra 
Fringilla linota 
MotadUa modalaria 
M* trogliklylaa 

M. alba 
M. tlava 
M. rubetra 



Himndo jipana? 

OauMaa. 

Tetiao attagm 

T. lagojius 
CoiiunteaBnaB 

Gai&Ui. 
Maa dnana 

Scolopax arqMMi 
Sc. phaeopus 
Sc. nutkola 
8e.9alUMfl(» 
8c galUnub 
Sc. glotti 
Sc. calidriM 
THoga vaaallaa 
T. moriiMlli 
T. nipinn 

Cbnadrfoa Uatieala 

Ch. calidris 

FuUcaatra 

Ballus crex 
IL a<|iiaiictta 

Amsirbs. 

Sterna hirundo 
Cbl jmlNtt grjUe 



C. troile and minor 
C. &epl«nUioiuiU« 

C* flKiimt 

C. stellatus 
C. glacialis 
LaruK riaaa 
L. hybemna 
L. eanns 
L. ctnetariua 
L. luevius 
L. marinua 
L. fidftmndua 
L. paraNitirus 

Procdlaria pelagjica 

P. giadalia 

FdeeaiMU ettbo 

P. graculua 

P. criKtatus 

P. baiMumiu 

Aaaa cygnua 

A. nigra 

A* anaer 

A* eiythropuii 

A* b a ii t td a 

A. boachas 

Mergiis scrrator 

A lea arctica 

A-picA 

A. tarda 

Anati molliseinui 

A. dypeau 

A, glMyd fa 

Aa craocA 



Art.— III. Anafyiia of Mr BABtxyw's Esit^ on Magneik At- 
iradkm. 

In our Qiimber for October ISXd^ we gave a brief sketch of 
the results of a series of very interesting magneticai ezperL. 
ments» carried on at the Rojal Military Academy, by Mr 
Barlow. An account of these experiments has rinoe been puK 

lished, under the uil^ ui" " Essay on Maqrietic Attractions.*' 
It appears that the apparatus which Mr Barlow employed fur 
conducting this course* oonasted, first, of a solid iron-ball, of 
neariy 18 inches diameter, weighing about 288 lb. This was 
suspended by a system of pulleys, which enabled thejexperiment- 
er to raise or lower ii at pleasure. Immediately under tlie ball 
yuan placed a strung^ firm, round table, about 5 feet in diameter. 
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having a hole m its centre, through which the ball might be 
nade to pui when raquFeiL The{ilaiiecf this table wa* clbid- 
cd into equal poartaoUB of Mby aBcl properly niimh—w1, ipwi. 

cccdmg from the line forming the magncLic meridian; and die 
whole rendered perfectly secure and fiteady, by placing the ap- 
paratus cn piles driven into the earthy tbrougli the floor of the 
modal mm of ^ MoytX MUilaijr AaA&mj «t Wmkmk. 
WiditiBstiiadHaa, itisdbtioai, the wpass might lie |8acsd 
at any azimuth from the magnetic meridian; at any distance 
from the centre of the table, and the ball it self piaced at any 
height above, or depth below» the phme of the table. 

We have ahmAy itated hi our second mMiibsit, m the^atade 
aboiveaUudadtOk that Mr Bailair had* pvior to dieseoKpcri- 
ments, discovmd that there exists m ewy faaD of^aiii ta^ 
netized iron, a plane of no attraction, wliich passes from north to 
south, and forms, in these latitudes, with the horizon an angle 
cf about 19i% ^ complement of the dip ; and hkiAnsl>OBBffiB 
ct experiments is aeeon&i^j diraeted to tfaa conftmtkai d 
tUsfiindamental fiwt The result of these eapaimiiliiigiiiii 

for the mean inclination of the plane 19^ 24' ; and the actual dip, 
as detcrmirjed by an excellent dipping needle, is in the game 
place 70^ SOf , of which the complement is 19^ leaving an 
war of only 6i', which is ptobahlj to be attzibuted to the dailf 
wiatioDp or to defects ill the iiislrmiisnl% and eri^ 
tion. 

Before we proceed farther in our analysis, let us examine how 
this resuit| which the author has oertaiuly put m a stroog 
point of viewy bu^ be oowidsw d as a newly disoovared fact 

For more than two centuries it has been known^ diat if^bsr 
of soU uon be placed vertieally, or nearly so, in these latitudes, 
its lower end will become a north jxjle, and its upper end a south 
pole ; tliat is, the lower extremity ot the bar will attcsct 
south end of the needle and wepel the nofth; whil^ on die 
contrary, the upper extremity will repel the south, andatlnct 
the north end of the needle. It may, therefmv, easily be vm^ 
ned, that if a needle were made to descend vertically near such a 
bar, it must pass through a point where the eiiect of the bar will 
vanish, and this will be the ease in every vertical, whatever yiay 
be its asimuth anA distance. But the question is, Had any m 
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heSm Mr Bukm attoHpted tDttniiecttlwie jaraidfiMitewith 
cMholiMr? W«i tlK nte findl I7 die aaioii of tfaoM 
piMBtt wvMtipKlod ? Ww it known wlittlMir tint wuffinM ^vnm 

a cur\'e or plane ? And what was its position either with r^Mrence 
to tlic bar or to the horizon ; and liow did its position (flange 
io diffisrent latitudes f We believe that no one of those qiiai 
lionno0iiUlMnF9lMtBnnfiiitiad|nuvlo']fr 

Hielmsfimt ihomi) tliat tlimiCvml'yoHtttef noaodonfid^ 
m one plane, and that tKat ylnne akwfs fwnui wkh the bonaon 
an angle equal to the complement of the dip. It must there- 
fore, we conceive, be admitted, that, in this detemunation, he 
has made a ooniidHable mxsp towaids wpdiicmg to definite laws 
the Mthttto appanntlj unootain mAm of unmaffnetiBed iran. 

We hawn been Ae nana •particnlar in fyatnimagtiMB^aBrti— , 
because it appears, by a letter lately published by the anthor, 
that soniL- attempts have been made to show tliat there was no 
novelty in this deduction. 

In cnrder to pursue his inqimiea finrther, Mr Barlow ima^ned 
tiMcink ant affb^ the plana of nontlractMiOyfim 
or any aphen coneaitiia widi it, to ton an equatan^ and 
hence, by means of imaginary circles of latitude and longitude, 
(the first circle of the latter passing through the east and west 
points of the homon), be was enabled to designate the situation 
of his naadla in that sphere, whidb, together wiih the dialanee 
fnm the centre, anawmd ail the purposes of three rectangular 
* co^MNEoMites, by which pnmttis in apace an acwwnoniy dcler- 
Qiined. 

Having made the requisite computations ibr thii* purpose, he. 
caused the compass to he moved round the haii in diiffiareat 
ciroles, first, in those in which the longitude was zero, or a omk 
stapft <| uantityy in cfdar to obinn the cfieet dhie to Jatliiidaoiiljr ; 
Iben in eiselea of whiob the ladliida wna oonstant, ki order to 
obtaiu llie jjflltL due to longitude only, the distances rtniaining 
constant ; and in this manner be obtained the simple law ex- 
pwncd fay the following formula, vi& 

Xan^Aa: Aaiii.9Aeoa.iL 
lllmt iy the tangent of dmnariwi is propartionnltothainfltanii^ 
of the sine of the double latitude and the eonie of the longi. 
tudeu 
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Tlie next obieot was to detamiiie the law for tke distance, 
with wiiich view tbe nine aerieeof eg perim eotB were pafteui e d 
atlMir difceiit diilaiioeB, vis. IS, 15, 18, andMincliei; «mI 

applying to these results the metiiod of minimum square, the 
autlior obtained, in the most satisfactory manner, the following 
oonchision ; viz. that ail other things being the same^ the tan- 
gflotaof Iheaa^of deviatioo^aiw feq|HOcal^ pwpgrtii^ to 
the cttbea of the tftirtiiiiftft A xf ^ % huthr* bv uww beUa of difitr* 
cal di emcters , he found the tangents of deviation proportioaai 
to the cubes of the diauu tcrs. The general formula for ex- 
liresaing the deviation under every orcumstance is therefore^ 

A = A I sin. 2 A COS. L j- 

where A is the angle of deviation, D the diameter of the base, 
d the distance, a the latitiule, / the longitude of pusiUuu, and A 
a consumt factor to be found by expexiBaent. 

But the most remarkable discovery of the author stiU ie» 
mans lo be noliosd. We have stated that he found the taii> 
geats of the angles of deviation to be propoittonal to the enbes 
of the diameters, whence it was natural to conclude, that they 
were proportional to the masses ; and he had, in fact, oome to 
this conclusion, when he fortuaately made trial of a tea-inch 
shelly and found that it gave predsely the same devialkma as 
the solid bail of the same dimensions. This led to a new coarse 
of experiments on balls, plates, and shells of iron, of various 
thicknesses; and he thus ascertained that the attracting power 
of iron bodies, for the magnet, reades whoUy in their surfaces, 
« and that it is independsBi of their masses^ piwvided their tluck* 
nesses exceed a ceiCain quantity, (probably about ^\th of an 
inch.) 

Lastly, as the laws we have been enumerating were all de- 
dufied fnm experiments on balls and shells, he was next desir- 
ous of ascertaining whether they obtained equallj on imgulnr 
raasNs; and, with this view, a series of eKperimcnts were made 

on an iron 24upounder, mounted on a traversing carriage and 
platform, which, togethei with its iron truck>, S^c. weighed oS 
cwt., on which the laws were still Ibund to be the same as on 
the most regular body ; and henoe it fclbwed that tfaejr night 
be made immAiialiriy applicable to the correction of the local 
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atttactkmcf veatel% theolQeet fer whkh the courae of expeii- 
meRto was spedfictHy uadeftalcflD. 

Aware, liowtVL r, of the consequences of introdudng difficult 
cuiDpuUUuns into the daily reckonings of a ship's course, the 
author endeavoured to discover aone method of peifoitting the 
tone cipetuMnUilly; andy after one £ittim» lie wiceeaded in 
evefj respect to Iim wishes; although it appears, hy the letter to 
which we have already alJiulcd, that he has since sUll further 
improved the method descnbed m his Essay ; and that he has^ 
bjrao order of the Admiralty, put this nn thod in pnaotiee on 
bond hia M^estj's ships the Levm toad Cen swi y ; and we uii> 
- detstand that Captain Parry takes out one of his conecling 
plates in the Fun/, in the present voyage, where tlie efficacy of 
the experiment will be bubuuitcd to a severe, but to a candid 
thai. 

We hare no heaitalMni in stating, that, as Ikr as onr knoww 
kdgis of magnetism extends^ aU the lawt whkh we ha?e been 
descrilmig are new fS^ts in that scienoe. By means of them 

we may ctimpute, and by the most simple rules, the effect which 
a mass of iron will produce on the compass in every situation,, 
sod in .any part of the world; and we ask, Could this have 
bsm done prior to Mr Barkyw^s discoveries?— and if so^ In 
ehat works are those laws given P 

We insist upon these (juestions, because it appears that :,oiiie 
attempts have been niiwle lu sijow that there is notiiing striking- 
ly new in these results. In the letter already alluded to, Mr 
B a r kiw mys,^^ 

It is pretty generally known, that soon after I had amved 
at the leading prinoples of the above laws, I communicated the 
results to the Knyal Society, and ihal the CununittL-e rei'used 
publi&hiog my memoir, assigning (as I have found since my 
book has been published) as a reason, that oanlar experiments 
had been made in Denmark many^years ago. 

This is staled in a letter horn the late Sir J. Banks to the 
late Genera] Mudge, of which the following a copy.^ — " Soho 
Sgtmre^ May 13. 1819.— My dear Sxh, 1 have received Mr 
Barlow^a pi^r, and have placed it in the hands of the Se» 
SMasy nf the Royal Society, to be read at the first meeting. 
It givea me much satisftctkm to see that experiments have beeih 
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niHb hy Hfr fiirlow on the suljeet I finely hoivcver, diat 
flome experiments' somewhat nmikr have been tried in Deiw 
marli many years ago. The ranitli I hare not yet obtained, 

being ignonuit of the Danish language, in which they are 
recorded, but I hope to obtain a translation in a few days.— 
Most fkithfalij yofir*s^ (Signed) Jos. Ba^^ks;* 

inuciiig mie Mntli% md teoeivhig no other infonua- 
tlon fKnn' die Royri'Somety, Mr BarioW teems to have oommu* 
nicatcd tlie contents of the al)ovL letter to Professor Schumacher 
of Copenhagen, requesting to be informed whether any such ex- 
perimmits were recorded in any Danish work he was acquaintL^l 
vitiii snd the foUowing letters fton CommodiMre Wleugel 
and FroleasDr Sehumadiery seem very dednve in favour of Mr 
Barlow^s cl^ms. 

From Professor SvhumacJicr to Mr Barlow.^** Dkae 
Sia, I have just received the Edinburgh Philosophical Journal, 
and found anraeoount of your experiments. However, I was 
mwwe that sqcIi expenmenta never had'bcsn nadfe here ; I re- 
quested my worthy ^end the Commandeur*Wleoge!, who has 
applied himself with great sucwss, particularly to these studies, 
to give his opinion of it, if they were new or already made here. 
You will find that your experiments never were made in Den> 
wmk- Your veiy obedient servmit, 

(S^ned) 9cnimActf««.^ 
From Commodore IVleu gel to Professor Schumacher. {Trans- 
lation.) — " Though there have been made experiments iu Deii- 
marky not only on the effects of considerable nunses of iron on 
the needle^ bat also on the motod influenee of magnetic yet, 
eoifsvinMnjli simibr to dmse peMished in the S^nblit^ FlfflD> 
seplnedl Jomnal, No. % Oetober 1819, page S4i, et seq, and 
several of the results deduced from iheiii, never have been pu- 
hUdy known before in this country, which I herewith testify.^ 

(&gned) ^ P. W. WlX0O£l, 

** CrSIWMitder to the Royal DtaMtHikvf,BttiiiSner 
At th« Royal Naral Academj, Diredarcf Nwi- 
gation, Knigtel oT tht Mor of OMUMNfM*'^ 

Cf^^enhagmt June 16. 181^0."* 

Afler this digression, which we thmight U but just to make 
in favour ot Mr Barlow's daims, we proceed in our farther an*. 
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^n»s of lib wodi. Theleadii^pniM^ikof thapraadU^ 
aadtbiliqpQn.wliidLtlusf aUmly is the existence iad.pii3d0&. 
]ir postion o£ the pbM ^ no attrwtion^. i^ich^ » we ha^e 

fieen, forms in Woolwich with tho horizon, an an^e equal to the 
complement of the dip ; and generakzing irom. this individual 
lact» Mr Badmr conckided that it was the same ki all parta.o£ 
the world; oonsequentljr, on the magnetic equatar, that plana 
will he perpeadieular tf^tfaehoriaon, and a fltnphengiNttnnind 
in this place, ought to pa.ss through four po'mts of no attraction, 
viz, ^ E. W. N. and S.; whereas, hitherto, the two former had 
been considered as the points ol greatest attiwc^on in all paxta 
ef theSerth. 

Thi% however^ eoidd only he connderad as a prafadfala eoi»» 

jeeture, tifl exper i ments had been made toi^fy it ; and it must 
therefore have been peculiarly gratifying to Mr Barlow, to find 
hi^ views so fully and satisfactorily confirmed by the cxperi* 
ncBtaof Mr Lecount, of whichan aoeount will he found in a 
futtue article of this nHBihtf*. These expenasesta were mada 
without any knowledge of what had been done by Mr Barlow^ 
and are thtrefore the more satisfactory and conclusive. 

In the last two .sections of his Essay, Mr Barlow indulges hiok* 
sdf in some ipeculations of a theoretical nature, which will pro- 
hably sha^ the lata of vasi a n s other hypotheses that hava been 
finom tine to tine advanced, to aoeount for this mysterious ac- 
tion ; tlie first relates to the course of the diurnal variation of 
the needle^ and the other to the general principle of magnetic 
nation ; or rather, periuqpSy we dMNihl say, that, tn this last sec- 
tie^ he has endeavoured to throw some doubt upon the piesent 
l a ae t fe d ^oc ttin e^ wiAout advandng any new dieory in its place, 

except slightly alluding to certain theoretical views of his col- 
league Mr Christie, of which a more particular account wid be 
Ibund in our present nunber* 

Tbaaulto setna nnwiffing toadnit that doctrine^ which 
aaakaacfvary naneC aoft imn a nagnet, fieam the action of a 
supposititious terrestrial magnet, and it roust certainly be admit* 
led to want one of the most essential characteristics of such a 
body. A magnet, whether natural or artificial, however weak, 

'■ ■ 11 m il. I ■ ■ . 
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wiH not only disturb the directiiMi of Uie magnetic needle, but 
It will suspend pieoes of soft inm <^ greater or less diIIlenHoa^ 
according to its ase and pcmar ; liut a body o£ pure ino, hov* 
ever large, and although it will distufb the needte at consdcn^ 
ble distances, will not hold suspended the slightest particlft«f 
icon dust, and is tb^% we think, sutiicienliy tiisiin|niished fitmi 
a msgnet properly so called. Mr Barlow also objects to the 
doctrine of the earth itself acting as a powerful magnet^ st^ 
porting his objecdon by the well known computatioo of M. 
Biot, who has shewn that such an action csimot obtain, o nUi 
we coDttder the two magnetic poles oi the as coincident 

in its centre, which is an obvious absurdity. Indeed, we think 
it by no means usprobable^ that the magnetic actioa of soli iron 
win, ere long, be found to difler ^ that of actual magnsdnd 
bodies, in the same degree as the efeetrie cmrsnts of the gihn- 
nic apparatus diflfcr from the inteiisk)? ul Umt iliiid when exdt- 
ed by an electric maciune, and the action ot tiie earth will pro- 
bably be found to belong to the former class. 

9 

Art. l\ .—Ohstrvatioiis m the Countrks of Congo omd Lo^ 
a7igo, as in 1790. By Mr Maxwell, Author of the Letters 
to MuKOO Paek* &c &c (Continued &ora p. 53.) 

JfofOM^.— The number and TaiietjF of the monk^ specws 
in these countries ts beyond conception. Myriads of a small 

black kind with white brcasti,, alxmL the size of a Cat, assemble 
every morning upon the lofty trees overhanging the brink of 
the Congo, in the neighbourhood of Oyster Haven and Mac 
catala, to drink. At these times it is amusiqg emwigb to ob- 
serve with what celerity they make th^ retreat, causing the 
woods to resound with their chattering, at the report of a mit^ 
ket. L jK)n tlie liighest trees they generally build their nests, 
which, in form and construction resemble those of die ma g pie ^ 
but are much laiger, and made of dry grass. The entmnoe is 
a round hde in the side. The upper part is oowsd' with 
grass to a conBiderable height, to keep out the reins. 

Poougo. — The most won(lei*ful animal of the genus Ape, 
is the 1 uonga When walkuig erect, it measures six feet, and 



Digitized by Google 



on lAtf Cwniria ^ Congo and Loan^o. M9 

Ls said to have the strengtli of teu men. In this case, were it 
«fiiaUj &iiDciou8, it in^iit nagi the undisputed aovmigii of 
tlie«€od& Itt^Mt, ammln^to the niKdveB^ itisano^ 
for ill the heerta of the forart, driw the elephant befm it with 

dubs, and frequently carries off their women, wheu it meeta 
thein at a distance irom home. 

Ck mp ainzee. — This is known to Europeans as the Oian Ou- 
taoy or Waki Man of the Wooda. In point of fliae, strength, 
and sagacity^ it ia very difRsrait fiom the Poongo. It is of a 
more gentle nature, and is easily caught and tamed. Captain 
Fairweather brought one from Old Callabar, but it died on the 
paawge frpm the West Indies to Liverpool. I was told by ail 
q^ wi t noiii that it lued to take ita bed upon deck to air,— 
vmdd tie a haadkiodiief about ita head, as if Bick«-- formed a 
partiality to eoBie of the otiicers,— made use of a cup and saucer 
when taking tea, — peckd ;in orange with a knife, — wiped its 
moutli with a rlr^th^ all in a very methodical mamier. Many 
altempta have been made to farii^ them to Figgland, but they 
camiot endure the oold of our dimate. Th^ have never been 
known to utter articukte sounds. 

Antelope. — The Antelope is about the size of the common deer. 
As an article of food, it contributes much to the support of the 
inhabitants The flesh ia pr^iared and seasoned with Palm-oil, 
salt, and Ci^enne pepper, and ia then called SyUa mamba. The 
skin ia used for various purposes. 

The Aiit< lojjLs are seen at tunchin such immense herds, as ul- 
inoj»t to exceed belief. Once, about the middle of November, 
when dropping down the liver, I.was gratified with a most in* 
leresting sigjba ; the whole countiy between TaddiJem Weeqga 
and Ganga Empeenda, a distanoe of five leagues, waa ooveicci 
witli Antelopes down to the river. \Vc fireti several rounds ot' 
camiister shot at them, but apparently without effect The 
mountains on this bending reach of the hver, recede ooD8ider«« 
aUy inland, Conning a beauttful amphitheatre, over thiQ sloping 
sudhoe of which the Antdopes had spread themsdves. Were 
I, at a venture, to estimate their numbers at 30,000, I should 
conceive myself far wiihui bounds; for that would not ^ive above 
600 to a square mile,— 4t small number considering the appear^ 
anoe they made* It must be remenotbered, however, that, aa 
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seen tVom ihc .siiip, tliL'ir numliers ajipt-aml to ihc oreatest pos- 
sible advantage ; but, on the other hand, we nmy suppose thfiJi 
thf iny*if^**^*^^(F**"^ nmnwiad many of thflm ftom viair* 

With the emfitioii of a dump of aged Ureas hm aad then, 
which gave a hi^ MalMig to the fancbcape, the whefeof thb 
slope was free ot* brush, or any ulher sort of wood. The wither- 
ed grai»8 had been burned down m October, and was now 8uc> 
eeeded by hixuriant herbage of the moot lively gnm, which, 
though yery httle ram had itSkn m yet» had apnuig aiBDiiHk. 
ingly in length, and pieaaated aa appeaimee fike die wheat 
crops of Britain when covering the clod, — an atlocjuate knvit»> 
tion no doubt, for the va.st herd tliat browsed upon it. 

On the steep banks of the river, the nativeB have fmned m» 
elined hmdhig pbon thenr own eo Bfe aaenee. w hua 
the wUd anhnab are mtder the neoenity of coBnng to queiMk 
their durst m the dry S4'asun, the v conceal themselves, and when 
an Antelope enters the narrow pass, tliey appear behind and 
drive it into the water, where it ia aaott diapatcbed hj people 
stMioned m canoes for that piirpoae. 

I>uruig the dry season^ large himtiiig paitiea eve fawnd, wile 
surround the place where the greatest quaiiuiy of game is 
known to be, and set fire to the withered grass. The flaming 
circumfereooe of the circle dimipishes with noisy lapidi^y emtt* 
ting 80 tnteose a heat, that BO aaunal dam to attempt a paM^^e. 
An opening, thercfae, is purposely kit, at wlneh the nMMt es> 
pert marksmen ure stationed, who generally kill a suffident 
quantitv. 

Another mode of hunting tlu Antelope, only had leoouiae 
when the grass cannot with safety or eonvenieBee be aet on fire, 
it to encircle an entire dlatriet wkh a oordonof people, at prafiar 
distances from one another. Each individual is provided with 
n piece of red cloth, which he fastens to the end of his spear, 
and waves it over his head. In this manner, die whoie circling 
ference advances as towards a centre^ and with abouta and ciiaa 
at last eopps up the terrified aninuda within a very snoai wftet, 
where great numbers are killed whilit atfemp^ng to cioape. 

Buffalo. — The Buffalo is sometimes hunted, but he becomes 
so furious when wounded, that it is considered a very dange- 
sous enterprise, and ia thereftne seldoni engaged in. 
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Ckaccd, — The natives have contrived to dojueeticate a species 
ttf ChMd) wtoh, however^ k of very little use to them, and 
-mty n^y ; fiev€ithelcM> thoj take i% with tbeai to the eliM. 

Hippopokmmi^ or Moer'Hom^Th^ nsthres hunt thk ani^ 

mal with much eagenu ss tor its flesh, which they esteem cx- 
ceiieot food. I wwi one day presented with a piece whicli had 
jufll been lolled. It was coarse and bitter ; probablj bowew, 
aam «f the gpll had been diffined otar it : the young oneB 
wmf he deBeate enough. It ia an aaophifaioue animal^ and aflia- 
riates in herds. I have sometimes seen a groujjL' uf lifty bask- 
ing in the sirashine, and half covered by tlie shalloNv water of a 
aand-bank. At suoh times being finequently aaieep, the natives 

pvising them. They Tennin eo long under water when diituib* 

Cfl, that it would be difficult to discover a wounded one, were it 
not for a float attached by a line to the hai poon. This points 
out hm yetreat, and where he will re-a{^pear to breathe. Theee 
mn tirotuaka in eioh jaw, which yietd very valoaUe ivory. 

When they have cropped all the herbage upon the low iahokby 
and on the margin of the river, they go on shore during tlie 
night Xr> prazc, and are ciniglit in ])iis, dug in their mo«t fre- 
quented paths, and covered over with branches. 

I new had the good fivtuae to kill a Hi ppopot a mm, al* 
dMNigh I have often attempted it by muffling the oara and wa- 
rily approaching them, but they alwa3rs took the alarm, and ia« 
treated to deep water. This inclines nie to tiiink, that one of 
their number stands centinel whilst the others sleep. They 
firawBlMi^ however, many opportunitieB of being fired at^ tear, 
iag thdr fange haadi lAruptly out of the water, nnaetiaiei only 
» few yank fttm Ae boat, patting us under no small apprehen- 
sion by their tremendous bellow ing and threatening aspect 
Jiiasy a volley was fired at them, but whether the hide. was 
proof ogaittBt bali, or the cumnt canned the wounded out of 
CMHT laaol^ we could not aeoertani« 

Otie nMvnn^ I dispatched my chief iMte, Shinnnone, who 
augured better success with the har^xion, upon this eniplovment. 
Wh^ he reached the shoal, where the Uippo^xitami had bcH;n 
obeerved iNudung, he discovered n;ie of them by the motion of 
the water, and aooordingly darted the harpoon at it with his ut. 
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most force. The animal was probably wouuded by tbe stroke, 
lor it gave the boat such a kick, thai Uie mate was thrown over- 
botid, but wa» instintly mciwd Ivom hia ptviloua atiMiieii by 
the cmw. 

The coincidence between the descripijon ui Behemoih in iFu 
Rf K)k ni' Job, and the habits oi tiic Hippojxitanius, is so remark- 
. abk» that whoever studies the wak^ muat be antiiied thej «e 
fine and the Mme aiuniaL 

FiMmg.^T^ femw a princifMa part of the — M wwe n t 
and resources of the gnat men who hve m the vicinity of the 
Congo. At certain seasons, they repair witli a considerabW 
retinue to the Mangnwe forests skirting the river, where tfacy 
citaUiBh their quarleiB* l%e bland aureneblnthBM to dispeiiae 
wkh any other eovering than tkat alRivded by the tven^ wbicti 
shade them completely from the sun ; and, if necessary, an ample 
cloth-belt j^ccures them froui cold. A lew » ;irihen puis to dress 
their victuah in, ^vith skins end mats for the better sort to lie 
upon, aie all their furniture. The mode of fitbiog ia rmj ingv- 
. nious. riaving fixed upon a shaiknr channel between the shore 
and iM>ine sandbank or island, a row of stakes is driven across to 
.^uppurt a frame of wicker work about three icvt high. A small 
opening is left where the water is deepest, in which a trajp, re- 
eembling a bird-ei^, is placed. Into Uns the.fiah enter an 
gr^ nnmberiy tfid mtt taken. The nomen and chiUven «ie 
employed in smoking them for the rainy season. 

The fishiiig on the coast of Angoya (or Cabenda,) is con- 
ducted iu a different manner, and upon a very extensive scale. 
They uie a net or Mine nearly four bundled fathoms in hmgilb, 
nnd three or fimr in defith, made of itrang ■ ■ fiff ia k It 
is floated by buoys of the Lob-Idly t ree^ a soft i^poi^y wood, 
used also for har|x)oii Hoals. A sweep is made along the shore 
with this net, which seldom fails to bring out a large draught 
ef muBet and other fish, with which these ooaats are w«U ilond. 
There is abundance of very fine rocL-oyetcrs, whieh adbem id 
one another in hundreds, and can only be eome at by hmtg 
knocked in pieces. Hock-cotl, snajijx r.^, anil soU s, arc ^^Ty 
plentiful. The two former are of a reddish oolour, and are 
accounted debeateeatine. 
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Mhcihtml Ffsh.''4Usppmng one day to see a fish itniggling 
m (he suite of the water, as H floated past tihe Tessel, I sent 
thesoMttboet for it, and when alongside, a Fope was handed 

down to haul it ujxm deck. Tlie ^ior who was fasteninti^ the 
rope bUrted back in the greatest consteroaUon, exclaiming with 
an ciadH thai 1m believed . the Devil was in die fish. This in- 
diioed me toeKamine k attentmly, and I pefoaved that the 
erase of the manV astonishnieBt was an electric riiock proceed, 
ing from the fish. Before each shock, the skin upon its hack 
and sides became very tense. It was Uke a^Cod, and weighed 
about thirty pounds. I gwve it to the nattves^ who were com- 
Modiiig it BMidL 

TWtfr— There is a specses of Mack turtle in the Congo, 
weif^hin^ about sixty-five pounds without the shell. It has a 
ioDger neck than the sea-turtle, with a long siendfr tail, and an 
ugly rough skin. It is thought excellent food by the natives 
end the Frenoh. This may be true enou^ notwithstanding its 
disgusting appemnoe; but every one. knows that the latter 
people are not very nice in the choice of their v lands, provided 
they will enter into the composition of a Friccasee or Ragout. 

Ciropodifes.— "These are very numerous in the river, and the 
nstives say voracious; but they do not seem to dreed them ; 
m dm eontcary, I have observed people bething where croco- 
diles were swimming a short time before. They may be seen 
every hour of the day, bunning tht nist lves ujkiii tiie sandbanks. 
They appear, however, to be of a smaller species, and not so 
nwnem»» as at CHd Callabar, where they oontinually float pest 
the shipping like large grey pieces of timber^ and are there so 
Itold that they frequently seize people in the small csmoes. Iti 
Old CalJabar Hiver, I once observed a crfH'(Klile swinnning 
with a large CJat-fish in its raouth, to the opposite shore, ti held 
Cbeisb by the bead, whilst the body was thrown into a per- 
pa n d i cnlar posilifln. I watdied it with the spy-glass until it 
had dragged the fish upon the mud-bank, and commenced its 
incal. A }>aitv nniu'd with uiiisket** was then dis])atched Irom 
the to kill it, but on the approach ot tlie lioat, it retreated 
to tile water with the fish in its mouth. From this I am in- 
dttoed to think that the crocodile cannot devour its prey in the 
water. 
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SeelAsee, — Upon the low islands m the river, a small aoimal 
resembHng a rat, but much krger, is found. It has two hmg 
cutting teeth before, and is eomed witk hMm lika ihmm of m 
hedge-hog. It borfowB in the iflndy mH. Tbe uatim i, 
it Seebisee, and the French, esteem its flesh a great delicacy. 
Onfortunately, however, we recollect, that Frenchmen pay tlie 
same encomiums on rats and frogs. Nay, they go fuither, 
I have frequentljr aeen Canioii cxpoeed to sale id tiie omntiy 
nuvfceta of Brittniy. 

There is a large species of bat, measuring thirty-four 
inches lx?twtva the wincfs, when extended, and ten iiiclics from 
tbe nose to the tail. It harbours about the Palmetto trees, and 
lives upon the hrnit, which is about the mm o£ « hMrge "gr^ 
but not eaten by the nattw. I hare seen some hnndnds of 
these bats fly out ftom a nngle tree ; and, when on the wing, 
they appear lis large as Crows. They are very fierce and vicious 
when wouuded. 

Frogs. — ^During the n^t, the banks of the Conge, in the 
neighbourhood of £aibanmia» are pedeetly aJive with inmnner. 
able numben of Frogs, and other noby reptiles, which keep up 

an incessant croakinfjj until morning. They are, I suppose, 
IV hat is called the Bull Frog. 

Boa Cm§irieior.'''-Ooice when lying in the river, and heating 
an unusual noise ovefiiend» I hastened upon deek. Theanlif«% 
of whom a number were on board, were calling out Mommmi 
Bomma ! Those on shore w t i c running irom the landing-place 
in ihe greatest terror. The cause of this alarm explamed itself. 
A large Snake was floating okxe past the veaieL It .wiaa a Bon 
Constrietor. I immediately manned the ynwi, and went in 
pursuit, IbolisMy thinking that if I eodd but flx a harpoon in- 
to it, the force oF the current would prevent its boarding tlic 
lx>;it. Imagining it to l>c asleep, I approached slowly, to have 
an (opportunity of strikinir it to the best advantage^ but soon dta- 
ooveared that it was dead. I hooked it with the harpoan» and dmsr 
it abngside ; but when tm deck, the stench wasso intaletafaley that 
wc were obliged to throw it overboard. It was quite flaccid ; 
rind, allhou^h the entrails were out, the dianieUr of the IkkIv in 
that state was nine inches. The extremities had been cut oflT, 
and only fourteen feet of the trunk left ; but as this pari t*. 
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pened nothing at either end, we may rcasonahly coocludc tliat 
4km whole body was at lent three tioMi lhat length. Uevc^ then^ 
ifftdMb8fi%itekiv««iid aluMi m foot u dim Its 
prohaUe dimeMiou need not mirpnw ua,— 4he» are m many 

wcll-aiilhenticated accounts of the enormous size to which these 
reptiles attain. The natives bpoke of tliis m a very small one. 
The aloBi was a quarts of an' inch thick, and had beneath it a 
dnpk^ofltt. It mas oovmd with laige aemted black and 
-dnii^ coloimd apola acNM the baok. The belly waa whitt. 

The Autumnal Conflagrations frecjuentlv prme destructive to 
the Boa Constrictor, especially wlten gorged witli its prey ; and 
it ia only tlm that the natii^es dare attack it with any hopes of 
anoeeaB* At odiariiaMa it will nake a whole viUi^ Ay before 
it. Ita name in tfe Loango tongue is Bommay wbe&ee Em- 
bomma, 

{To be cofUmued ) 



Aet. W. ^Account of Water-SpmUs observed at Sea on Foy- 
ages to and from India. By Francis Buchakan, M. D. 
Communicated by the Author. 

On the S4th May at half pa.st four m the aiternoon, 
a waler-qpoat was aeen in the SK Upon goiag to a window* 
Itend that it had disappeared, but a dark, thick docid hio^ 

o^rer the sea in that quarter, at an elevation of about SO de- 
grees. RevoTid that cloud the sky was not clear. Soon after 
onniiig to the window, I observed a curved ^out oome from 
-llie elMid, as shewn in Plate iX. Fig. 1. the ooneairity of the 
curve being to windward. At the same time^ orat the next mc^ 
ment afW observing the spout, I perceived a thick cloud or fog 
arise from the sea, r Very soon al u r\\ cirds, the f^poiit rushed 
down and joined the cloudy which had ansen iirom tlic sea.; 
and, at Che same tune, tins rose higher, and oontmcted ita dia- 
iltfter, as in Fig. S. 

The wirter spout being now completely formed, the appear- 
ance of it was a«; follows: The cloiitl o. from uljidi the 
^KNit descended, moved hlowiy along, and firohnbly, by this 
meaner produced the curvature in the spout. The body of the 
Kpoat 6, tapered gradually 'downwards^ and mm seemtn^riy 
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inoie dense iliuii the cloud Iroui which it descended, but not 
iDfore dense or biack tlian douds often are. The iiog ccani^g 
from the sea was of the same cokmr as the spout, and iwm» 
Ued die moke of a slniiii^mynR During die whole c«b^ 
the surface of the sea under liie sfxxit was endsnCfy in ▼ioieal 
agitation, and iull of v-liite waves; at the same time a noise 
was heard, like that of an immehse watertaii. From the Ibr- 
nuition .of the spout, till the time it radied the ekNid mnmag 
from the sea, appeared to be about two minutes. The spout 
then began to withdraw itself into tlie cknid, from Wfaenoe h 
had dcscomk'd ; while the cloud l)elow gradually \vithdrew into 
the sea ; and in about three minutes all was over, and the tliick 
cknid in the sky, in a short time, was eotivdy disp etaed. The 
distance of the spout from the ship appeared to be rather 
more than a mile. I had no opportumtjr of eundning it widi 
a glass. 

With regard, however, to the distance of elevation and dura- 
tkm of the ^out, I must acknowledge that I am uncer- 
tain, as I only reckoned by guess, and odiers in the sh^ diftr* 
ed very considerably from me in dieir opinion, both with to» 
gard to these j)oints, and also resjx'cting some others. Some 
thought, that it lasted at least ten minutes : some that it was 
not half a mile nff ; some that the doud did not rise fiom the 
sea, dll the apout reached the surfiuie of the water; aiMl sonfe 
even thought, that it was not a cloud that arose, but a body<tf 
V atL i , and that the spout was a solid column of water wbirliri^ 
about with great velodty. In tliese last opinions I put veiy 
little confidence, knowing with what little attention people aie 
apt to view nattunal appearances, when the mind is inided by 
preco nc e i ved notions, and occupied by attentkm to other aiUfs, 
as the persons alluded to were employed in the means projier 
for the preservation ot the ship. Of this I am certatn, that the 
doud rose from the sea, and met the descending ipoat ; and 
that I looked very anxiously to discover a whiriing motioQ, but 
to no purpose. 

At noon we had been in Lat. SO" 45' S., and from that time 
had gone very little. Our Long, was nearly iiO° W. irom 
Greenwich. For two or three days the weather had been very 
unsettled, the wind seldom remaining two hours in oat quar* 
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U!r> and sometimes blowing hard, at othei^ sinking into :i cUui. 
Sometiiiies the sky was ciettr, aud at others it rained lieaYily* 
We kad In^yeot thunder and lightning, eapedidly on the 
cvwMig after Ming the apout. At the tiine thephenome. 
nan thm was little wind at the dhip^ and that was horn the 
NW. ; bul at the spout, if we may judge from the motion of 
the clouds, there was a pretty stiuug lireeze at SW. It rained 
heavily al the sh^ but the shower extended only a litde way. 
The thermometer in a cabin on the gun-deck was at 75**» but in 
the open air would have been three or four degrees lower. 

Oil the 8th of January 1789, at haJt-past eicfht in the morn- 
ing, we cbnerved like a thick cloud resting on the sea, Fig. ^ 
4K iBi faeaiing bom us W. by N. from four to six miles di»» 
tflBl. It was not my dense, and resemUed a ship when hidU 
down. Over it a thick cloud hung at an devation of about 30\ 
To the southward of it there was a heavy rain, b. Tlu ie was 
at the ship a pretty little breeze at S., which cuntuiued for 
aame hours. The captaia first observed this doud hroro the 
wound house* A spout then came down Iran the cloud in the 
form of an elbow ; but before he gave me notice, the spout had 
flifiappiiu t'd, and notliinsr remained except the cIolkI on the water. 

About halt an hour al'terwafds I was informed, that the 
apoat had returned. Upon coming on deck, I observed t|)e 
doud Fig. Of and the lain b as before; and a new spout 
was then formed, where the fetmer had been. The spout c 
was cylindrical, and slightly bent by the wind to the north. 
..Below it terouDated in a point about 300 feet i'rom the sea ; 
above it wbb suspended from the cloud, but became rather nar* 
loweri havingsentoff two bnuochesd^d. Itwas everywhere 
of adefined fenn, and much of the same density with the cloud. 
In looking at it with a ^^lass, T at first took it to be hollow ; but 
1 soon discovered, that this was owaig t*> the nnddie appcanc^ 
lighter than the sides, as it must do from the known laws of op. 
tics. From the sea arose a circumscribed conical doud 
nearly of the same density with the s]>out After continuing 
about ten minutes by a watch, the spout and both clouds be- 
came graf^uallv li^'hter coloured, till they entnely dis;i{i[)Lai tvl. 
The rain to windward oontiaued ail the whiks and seeuied near- 
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iy as dense as the spout. No noise was perceptible. We were 
ihm in about Lat. 9*69 N. and Long. 135" m E. from Green, 
wieb. Theweadierwas vay unaeldedyas isiuttilmiii^ 
titudesL TheThemomeCerwasatdfl^. We had no thunder iicMr 

ligiitning that clav. The sky was every where full of irregular 
clouds, with f're(][ucnt siiowers. With regard lo Uie distance (>f 
the waterspout, I conjecUtied that it was at least six miles aS^ 
as I thought that its base was beyond ourvisible horiaon. Aa 
for the altitude of the doud, I only conjectuie thai it waa SO^, 
and I may readily be miblaken 5^ or 6°. 

Apnl 12. 1789, being in the Southern Atlantic Ocean, at half 
an hour past ^gbt in the monung, I observed the base of a water 
wpoat Vig, 5. a. It was situated so near .a squall of luin 
that, belbre the top had thne to ferm, it was envelo p ed by tfw 

squall. It bore SW. from the ship. Stxjn at'icr, the officer 
on deck observed a spout in the same quarter descend from the 
cloud, half way to the water. At nine, coming on deck^ the o& 
iioer informed me that a spout had fomed in the same plaoe^ 
had then withdrawn ibr a minute or two, and had now again 
descentletl. Upon looking, I observed iL at a coming down from a 
pretty high cloud d, as in Fig. 6., and reaching half way to the 
water. It was bent in a direction from E. to W. When I ex- 
amined it) the eentre ap pea r ed mnch lighter co l oured than the 
sides, owing most probably to its being cyfindricaL Under ila 
lower cxti cniity the water wiii; highly agitated as at 6, and white, 
as die water under a cataract is. From tlic space so agitated, 
a thick spray or fog arose at r, but to a less haght than I ever 
observed before. No noise oould he peroeivnd. After contniii* 
ing two or three minufes, the spout having H/st become gnu 
dually lighter coloured, either withdrew into tlie cloud, or be- 
t anie so transparent as not to be observed ; but i».e water con- 
tinued lo be agitated for at least a minute afterw ar d s . The 
weather was exeeedingiy 8ulti;y. Hie sky in most phuses was 
overeast with thick douds, which frequently descended in ^uaRs 
of rain. There was no thunder nor lightning that day. The 
wind at the ship waa from the NE., bnt was only in very light 
airs. The Thermometer was at 84°. The distance of the «pout 
migiit be about three miles, as we saw the water beyond tlie basei 
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The height of the ckniflL from which it descended^ might be 
about betwwi it and the beiuony the aky im veiy Uaek 
aidtbieb. 



Art. VI.— the Cl'rmatc of Southern Africa^ jmth an Ab- 
stract of a Meteorolop^'ical Register kept at Graqf Reynet, By 
R. Knox, M. D.» M. W. S. Coiiinrajucated by the Author. 

I^ CS wwf tt l Giof^raphkal SiMtatkm of tike Country to which 
tJte Meteorolo^kcd Remarks and Tables apply. 

A.T the distance of about 135 miles from the Southern Ocean, 
in Lat. 32° 11' S., and Long. 26' E., stands the village of Grraaf 
Reynet, in one of the north eastern districts of the colony of 
the QMpe. . In this village, the Tbennometrical Tables were 
ktfit; and wkh the exoeptiOD of the Cape peninsula, and the 
bouthcm maritime track, will be found very jijenerally applica- 
ble to every part of tlie colony; or, more eoriet ily speaking, to 
that portion of Southern Africa lying between Lat. £8^ and 
34' N., and Long. 18P and leSP £. 

The loeaMiiee of the village require, in older to aeoure accu- 
racy, to be pointed out. Its population consists of about 1600 
H>uis; it is sitiiate<l on the banks of the Sunday River, (an in- 
f ooDsidenible stream,) on a level piece red clay soU^ or, as the 
natives call it, £arroo: HiUa having an elevation c£ about 1600 
feet* and oorapoaed of naked flandftone abut In the village 
on its northern and western aspects ; and these, no doubt, con- 
triluitc somewhat in clcvatino^ the temperature of the air ui Uie 
village above that of the surrouodix^ country. To the south 
and aoMtb^eaat, an open desert country extends towards the 
ocean* as fiur as the eye can leadi ; and the ooniincooenient of 
the Great Karroo or Desert is about eighteen or twenty miles 
westHaiii of the village. To the north, at no great distaucc, 
are the elevated Srwuoy Moujiiainsy extending over a very con- 
sidemble tract of countiy. The precise elevation of the site of 
the villi^ has never been ascertidned, but it may be estimated 
at about 1000 or 1900 feet above the level the sea *. 



• The the r mo m eter (whica vva.s of spirit) was ciiictu»Jv compju-cU w iih a nicrcu- 
xial one, and found to Hgr&: with it. The murning obj^errations were made between 
6 and 7, the mid'daj ot»servatioas about 1, the night obMcrvaiionK between 7mnd 8, 
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ORlt 



1818, 

Mat, 

June, 

Aug. 

SepL 
Oct. 
Nov. 
Dec. 
1819, 
Jan. 
Feb. 
Maaeh, 
April. 



Annual 



Gf.nf.ral Ankuai. Texpsiiature, 62'*.19, FahrtuihciL 



Remark, — The Mean for each month was calculated by adding together the tempera- 
tures of each day, and ^vUilag tha mn bj ^ numlMr of (faqra in tfaa imoA* 



The following table, shewing the state of the atmosphere as 
to presouKy was kept by the same very accu r ate observer, J. 
EmsL I regret to say, that, from the appearance of the h»* 
roineter employed, I should deem a confirmatiaa of the ootrect- 

ness of these observaUons necessary, by means of a better in- 
birumeot 



1818, 
May, 
June, - 
J11I7, . 
August, 
Sqttonber, 
October, 
ITovambery 

Dercrti Her, 

1819, 
January, 
February, 
March, 
Aprils 



BAaoMSTueaii PminoBS* 



I Number of Rainy days 
fhrao^ioiit the year. 



Inehas, 



Mean. 
^7,69 
t7,75 
27,75 
27.68 
27,75 
27.74 
27,62 
27,57 

27,60 
27,62 
27,71 
27,32 



37,09 



Highest. 
28 
28,8 
28 

28 . 
28 

to 

37,76 

27,80 
27,80 
27,90 
27,49 



Lowest- 
27,38 
27,43 
27,50 
27,36 
27,50 
37,46 
27,45 
37,40 

27,40 
27,45 
27,52 
27,15 



Days. 
5 
3 
0 
4 
1 
10 
7 
0 

9 
20 
7 
3 



70 



Stoim, 4diys. 



StotnUf 3 d^r** 

StoriD, 4 days. 
Oiutiii, 1 O^r* 



tl 
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IDLE shew'iTig Uis prev€uimi^ 
qf tii€ Year. 



Mcmths *. 



Dirmkm of tbe Winds, and General Remarks. 



iei8. 

May, 
June, - 
Jul J, - 
Aiigutt, 



October, 
November, 

1919, 

'January, 

February, 

March, 



NOfftlMrlf, 3S dnys. 

«3 

14 

tt 

8 

3 

5 

3 



4 
9 
17 



185 



t 

5 

« 

18 — 

21 

23 

tn 



?7 

18 
10 



lt9 



Wm. 



3 days. 

1 

3 

5 

8 

f — 



4 
1 



21 



East. 
2 days. 

8 



t 



Ir is not with sa\y iiUt'iested view of enliancing tlit* value ui* 
tht^ tables, that I shall here endeavour briefly to point out 
their superiority over otlien made in Southern Africa. Iliiher- 
to all Meteorological obaervatioiu have been limited to Cape 
Town, or at least to the Cape penkatda^ whidi, from ita mU 
most insular situation, its lofty mountains, deep hays, and proxi- 
mity to tlie ocean, possesses a climate having little in common 



* It ii to bt icmnlnd, thrt tbe NflfftlMrir frlnd* Jadndt tlM 
wbkdi tmtj ftAtt p § be coBridcrcd aa tbe ^pttttt Amu wbicb tbe wlulcic wbids 
cfaiedy blow ; and under the heed of Soatberij windi an faiehidcd the lotttb mat 
wfaida, which blow dnrfag the nnuiMr* 

The Mmaol lange of the berametor in the ebove MUt ii 0,9St end the teage 
or leeaMiion of the bemneler ie areeter la whtfet then In annoM^ In the 
449 to $fl7i or 010 .ween senge of the ilx winter months hi to thoae of wanner 
ee ,69 to ,36, conflrminf e Ihet long ego ettaUisbcd by Mr Delton with regard to 
the northero hemisphere. The connection betwixt the barometer and rain may be 
tmeed In tiie above table, a circumstance also ffrst pointed out by the same inge* 
nloiis author. Dortng the dry and cold winter months of May, June, Juty, An« 
gust, September, and AprU, the barometer is observed to have a much higher range 
than during the worm and rainy months of October, November, nccember, Ja- 
nuary, February and March ; yet an inspection of scncral barometrical tables loads 
roe to conjecture, that the chan;:^cs in the barometer nrc more connected with the 
temperature of the atmosphere than with rain pr humidity. 
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with the more inlund tracts of Southern Africa *. ( iilaniiiuus 
drouglits, it muflt be allowed, not unirequeotly extend over the 
whole ookMij, and affiect even the Cape petmuuk ; but niat are 
▼cry partial^ Mug'mg perticnlar district^ wtailit odien are to. 
tally deprived them. The boiateroiM soath-east winds, 
which blow with such tempestuoUB violence ai tlie Cape, are 
scarcely ever felt in the ioterior ; a fact which, coaibined 
with many others demonstrates the inaccuracy of those who 
woidd deduce from obseryations made in the Cape Town, any - 
inferences or oonchinona relative to the mean annual temperature, 
or llic* gLiieral meteorolog^iail state of Southern Aii ica, One ol 
the advantages arising to maiikiml iroui the acquisition of me- 
teorological knowledge^ and that not the least, is the dclectioo 
of the salubritjr or unwhoksomeneas of the various chsMles 
which the sinrfabe oPthe globe p r e s e nts; but as medicd detail^ 
apparently, arc uKumpauhlL with the plan of tliis Jourual, I 
shall discuss the^-e with as much brevity as possible. 

Whatever concluaons may be drawn as to the nature of the 
chmate d Soathem Africa, (as far as is known to Europeans), 
ham the preceding or other meteorological tables, exjjeriaiee 
shews, that it is one of the fualihissi in the world. 

EpitiL-niics, those terrific scourges of mankind, are unknown; 
the dreadful fevers arising in marshy countries, from the com- 
bined effects of moisture, and a greatly increased or dinrinidied 
temperature of the air, are never ibund in the colany of die 
Cape, During suimner, the excessive heats occasionally exdte 
bilious fevers in the voung, chuHy oi the male sex, and tlie hot 
N. and NW* winds give rise in some cases to uervousoess sod 
oppteaaed breathing. The same N. and NW. winds beenne 
in winter piercing cold, and occasion a considerable mortafity 
amongst infants, by exciting inflammatory complaints of the 
chest ; these winds are moreover extremely parching, and dry 
up the moisture of the face, lips, and inner membrane of the 
nostrils; their effects on the vegetable Idngdom ore amHar. 
The medical man, and even the general leader, will naidily ima- 

* Tht tlmniMiiiMUrU otamakm of a t>aiiiil<g| wio ii l iwi| slHrfm Mi 
ckwaloii tbm tlw MS, sad dfgne er latital0^ai««r€oans iu^^ 
•ttcmion. 
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from a perufal of the therinoinetricai tables, that the co* 
koj of tbe Ci^ mufil be ill adapted &c the abode of the cob* 
nMUfitnei E»parience» to which we ean never too often recitr« 
demonstfafeet die aoeune^ of this deductioii. Puhnonery eofr. 

Bumption is not an unfretjuent disease with the colonists, and 
annually cuts oHi' great nunxbm of the class of natives called 

W^—Temperaiwn tjf the Northern MUmtk Oeean^ and ijf thii 
eupermcumbeni Atmosphere between the LatUudes ofBOT^^ 



iTBBfPBfiATURB moifced bj FirainwkT*t Sole. The Themume* 
nMRiuiailt lad one of iImbi mmi d j ditieeie. 
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At 6 P. M. 




N. 


W. 


Air. 


See. 


Air. 1 
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48.56 


52 


50 


52 


48 


52 


48 
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46.50 


8.55 
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30.1 i 
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29.30 
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71 
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Fkon the above. taUe^ and a few olhm which eiiat^ may be 
teen the lemaikahle equability of temperaftiiie ei^oyed, aa wett 

by the great ocean, as by the superincumbrat atmosphere. 
This, which \% neither disturbed bv storms, nor cliant^res of sea- 
aOM^ nor by the vicissitudes of clay and night, has not been sufli- 
eiatly iiwiiltd m by inet)edta ri qgical» and but ill understood by 
medial] wiHera, Heooe we find them attnbuting to variotia 



« 
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«iC€iilt qiiaUties the haling {x)wers of inanne air in several dis- 
fCfl, and more particularly in pulmoDuy oousumptton. Ei- 
ther not undrntwadin^ or not believing in the ektraofiAoMy 
equability of temperature which prevails in the air over cxfeau 
ttveooeant, they have ridiculously ascribed the efl^wts arising 
Beam this alone to the saline humicliLy of niarint air; to hs 
greater density and elasticity ; and to its being more agitated 
by winds.^ Nearly all the facts which the Annals of Medicine 
contain, tend to prove, that, to the mildness and equability of 
marine air, is to be ascribed its extceme salubrity in consump^ 
tive diseases ; and bv reflecting on this fact, we may see the ab- 
surdity of dircH:ting consumptive patients to sail along a coast, 
or in an iniand-sea, where the temperature of the manne air dif. 
fers but little from that of the neighbouring continent or island. 
It is» for example, well known to Gfeenland whalers, and aea« 
faring men trading to the North Seas, that the Baltic is oflen 
frozen, when ihe great oeean, ten degrees farther north, is open, 
and the weather mild. Seamen are made aware of the vicinity 
of land, by the sudden cooling of the air and of the sea; and 
this, indeed, is reekoned an almost infallible test of their ap- 
proaching the coast. 

The effects of the sun\'^ declination on the temperature of the 
great ocean situated within the Tropics, or of its atmosphere, are 
inoQOsiderBble. This is sufficiently proved by tables of the 
temperatttie, which have been kept by some individuals, and 
by the uniform weather experienced whilst crossing these fatal 
climates. Vet there would >t t m to exist a certain difference be- 
tween the climate of the nurthem and southern Uenus^jheres, 
even within the tropics. The very peculiar olimale called by 
sailors the JRam$f is ibund to exist only to the north of tfie 
Line, between the Equator and the ISth degree of north lati- 
tude. These liain^- extenil neai'ly across the o<_'ean, in a belt, 
varying in breadth, but having generaiiy about ten degrees of 
latitude. They are Mi ia every degree of longitude bet w wui 
and 90^ W., nor are they experienced more severely at any one 
point than at another. Formerly, when the art of navigation 
had not reached that perfection which it has now aliained, ves- 
sels bound to the southern lieniispherc were wont to make dis. 
astraus voyages, attributable often to delays of many weeks 
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irfakt emaog Uus Mt or soiie. ' The calniB wluch Gonatantiy 
prevail, are attended with alannmg squalls, heavy gales, and al- 

most continual rains. A sultry and intolerable suflocating heat, 
wfakh at no seascm of the year is abee&t, occasions iieverg 
iinmig Uie crew, and gives a temporary shock to the strongest 
nerves. This is not to be ascribed altogether to the actual tem- 
perature of the mr in this climate, but to its being combined 
vnih moisture^ to w hich union may fairly be attributed the cwi- 
gtn of most epidemic fevers. The meteorolc^st will readily 
imagine the direful effiscts hksly to arise to the hwnan ftamet 
when the temperature of the air» and its humidity, are much 
incine ai ed beyond what happens at sea, between the latitudes 
of 15° N. and LP S. But innumerable nu teorolugical obser- 
vations shew, that large continents, or extensive islands, possess 
A climate totally different firom that ef the great ocean, the tem- 
perttuie of the air being much increased during summer, and 
dininifllied in winter; and moreover, being liable to sudden al* 
temati(ins from hot to cold, and vkc versa , changes which ne- 
ver happen at sea. The atmosphere also over land, is apt in 
various situati<xis to become surcharged with mobturey which, 
eondmnd with great heat, is the undoubted cause of those fh«- 
td fevers known in various parts of the worid, under a variety 
of names, by some supposed to originate in contagion, and by 
others in marsh miasituUa. In temperate and cold climates, a 
humid atmosphere ^ves rise to intermittents or agues 

When we examine the great none comprised between tQP 
N. and 15* S. latitude, we find that nearly all those plaoes which 
have been rendered famous by the destruction of European ad- 
venturers, are included in it. On the American continent, 

* It caonol smely be necessary to point out to those accustomed to meteorologi* 
'est enquiries, thst tht itmOBpim rsitiqg en the greatlMMD, by the equability of its 
M S tt|Wi*lm », and the wriibnii^jr ef He ^asIMct m to moimue, will, vmBUm v«y 

;dni^ul poM^ ee the faweoitMt sir ef a eonHiMiil er large island, salgect to'cad* 
■ityy'iyriat^»is,.from the cfaapge of ecesona, waA even by the eltwoatloii of di^ asd 
'n|g^, 'the dcytrineef worst erfemeto may ftrfrlybe aecMflied to aa mwiMnyieas 
fn U'lnban iDind to adfliiH aa the sole canae of deatr^ 
laamaM ao ttaflt oa o d«i0» in the ceoaiiiDtion of the Btniai^^^ 
SoBBpsalwo Of aaaiMHMi aad oMi too» iiprflittif lly ae faiada^vate to the laodnetfaD 
«r aKh diva eActib Thnna iihn raniinl imihiio thn na%lii nf iiHilHioi aw! la 
tanaHant IhoMi wHhoitt havteg leoourse to wmtk sh'asw«io> wfll Sod H dMMt 

VOtuV. NO* 10. OCTOBEa IflSI. u 
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Btf^-flf Honduras Dmmi, 8t Jii«h,< St Lune^ Triniiiii, thr 

ncMflii df the Orinoooov Stirinftin, and DenMnrnk la Afrin^^ 
Senc^r^il, CJoiw, Sierra Leone, and Benin. In the east are 
Ceylon, Sumatra, Borneo, and Batavia. I sbaU- gonciude thm» 
MMrki^ already perhvpi too long, by an ob— fwtioa on a imf 
iDtiiMiidtil^ migvatory burd^ th» ^fnSkm. 

Oir the titt Iilomnber, m kdtude ^4r R, aad- luagifii 
20^ 31' W., we experienced those heavy ^i|ualls and rains, 
which, as has been already remarked, are uniformly meV with 
in tbb- dkiurtie* These Bboniia aw oeoaaonl^ wMma^ mi 
iMMtii^ of » nitittto daaeriptaMi^ .After tliemnitpetftateihii^ 
hea^^ dense, and gUxmiy cbndt are seen coUaetmg at entf 
pomt of tlie horizon ; they form themselves into vast arches, ha* 
ving their abutments in the ocean; suddenly at one point iHlv 
biaeiiea- ti» an- kiky hue; th& sails ave fufkd; Ibo crew stand 
u»iftttte««nsntiiNH eaflhathia 'Uliaiiji and crajr ejre is dinst* 
ed unrapds diM iwsl and hidfeoiM mass of doud% whishy nii> 
iBg Al ^e snrfiice* of the deep, and rea ch ing lieavcn ila 
top, advances ujk«i thtj devoted vessel. Nosv, sweeping the 
o(^n, it pours a dekige on the &lup ^ tbe storm rages, and, by 
Ibo lerrific tooe of the blast, tbe masts seem wmdy to slart 
Ami the decks. When these squidls happoi at niglit, sttd «e 
attoidid with muoh rmkj a ball of meleorie fiw » seen al thr 
mast-head, tending to increase the honors of tlie storm. 

On the £lst, wliiist beset on all sides by these squalls, a swal- 
low suddsaiy appeared cbse to the shqpb These was bo known 
UoMi De«m tlian iiO anlas; tiia aivaHsw waa SM inl da^ 
€alaiyd»niniing'Kmnd die vessd with gn^ 
ty, and seemed to feed abundantly on the flies which hovered 
round tlie ship's sides. But during the squall which succeeded, 
its astiaoahcMna those of sslf-preservation* 4Uid wece adnms^ 
Uf -adqusd to thal> puvpossw As Ihe nan paurad m luuui^ 
it beat down dke swaUbw^s head in spite of ill' its ellbrt% dMa 
interrupting it s flight round the vessel. When the bird peroeiTal 
this takmg plac«, it rose perpendicidarly through the air ani 
densawK iutlaring asoiaBifcr iaesssmlfy, J»d. thus throwing 

lo fxrroum for the al»^cncc of agues in ihe district of Lnrnmir Mv 'n, (.ilK>iit {mtxSJ 
niiles ■wutli of Edinburgh,) sutce the cttttinj dowtt ai»4 desirucUttB <»* theiBiS* 
With which that cuuuUy onc« abounded* 
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dItiM water froniuwingi. The amazing couriige and ilra^fUi 

displayed by this bird, in contending a^inst the numerou§ 
storms with w iiich we were assailed, during many liours, con- 
viooed me of Us puwer lu perfariu the longest migralious with 
eoliiiMniltTa aaliety. Tb» swallow ttvmmA wiih the veMel du- 
liiig two day*k.aiMi ioi^t shelter ut the shrouds only at the ap- 



AiT. VII.— Otomilioiw om the Soiar Edip^e 744 Sqikm^ 
ber\&Kk, mmd$ ^ Oihrabar; wi^MamafkB ot^^Tempetd^ 

ture of the Wa^r in Gibraltar Bat^'*. liy Mr Ani>H£W 
Livingstone. 

As i have not ohsenred ia eidKr The EdMimrgh PhUoio^ 
pkktd Joumaly or any other publieation, a stalcaieot of any 
ehservatkm oF the Solar Eclipse of 7th September last heTing 

been made at Gil)i altar, I take the hbcrty oi sending you the 
^uUowing, copied irutu my joumaL 

80LAB BCU PSBy 7tR SEPTRMBEm IfM* 

*^ Ended, by my observation, at 3^ SO' 19^ 1 4^'' mean time, wlucb, allowing 
9 If 88^ MKguidtn of time, is equal to aiiparent ttaa at CMmlMr, 8f 

ar ar*. 

^ The ob»cr\aiiun oi tlie end was made willx aa aciuomauc teie^ope of 48 
inches focal dbtatice. 

The time was found by Pennington's chronometer, N° 195. the rale of which was 
It daily gain. And the apparent time waa asoertaiiied by nioe SMtndee of 
ftii Sun, taken with Tkopghton^a jiiUnr-Mclam, N'StS. and an ttliicM lmi> 
saa aaii bf ABha Thsallilwto for the horary ungie weio. walked in two 
eau, the dlAtcnoe between whM amonntad to <r 13**, and the mean was 
eeeiimf iil Ibr the time etated above. 

The time waa taken bjr Mr Robert Herdy, chroooineter>makcr, and ttie ob. 
acrrathm bj myadf^" 

The above is a Htcral copy from my journal; but it may be 
proper to add, that I unfortunately missed observing the com- 
mencement of the eclipse, in consequence of the Gibraltar AU 
manack having been so erroneously calculated, as to mislead me - 
about W with respect to the banning, avid I unftntimatcly 
had trusted to it as havinjr been calciilHkd for the meridian 
of the place. The end ol* the eclipse I well ; and what 

• Communicated in a leiicr to Arc!iil>ald Con'»fable, Ksq. 

|r I) 
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2b8 Mr A. Livingstone cr« the Solar Eclipse y Sept. 7, 1820. 

s 

I remttrked pirtkukrly was, tfaat^ for abnie Beooodt before it, 
I oould perc^ve little or no diffin«noe hi the appearance of 

the impression of the P on the limb, and that the eclipse 
seemed to end (if I may use the expreasion) as if the 0 and p 
had for a little adhered together, and then burst suddenly 
Monder. The teleaoope I uaed belonged to Mr Hardy ; -it waa 
not on a atand, but waa rested so as toenable me toobeerve inch 
ease, aiid, 1 think, tolerabk' accuracy. I observed at the top ul* 
Mr Hardy's hou^, m Lat. S6^ 9' 13'^ N. and nearly on the me- 
ridka of Europa Points 

' The altitadea for the homy angle were taken at the King's 
Baadon, which cannot <Mer more than a second from the fam* 

tude ol" Mr Hardy's house. 

I remark, that, in Number VI. of 77m? Edinburgh Phi- 
Umphiad Jfrnrwdf my remarks on the utility of the ther- 
mometer are inserted. I am hiqppy to say that subsequent eat- 
perience has oonfimied their aocuracy ; and I have lately ob- 
•A'l \ ed a remiii kable difference in the temperature of the water 
ill Gribraitar Bay, with easterly and westt i ly winds. The Ibrmer 
laisii^ the mercury, in Fahrenheit's thermometer, lour or five 
degrees higiier than the latter; which unquestionably must arise 
from the waters^jf the Mediterranean being warmer than thane 
of the Atlantic, and from the pressure of tlie easterly winds, m* 
Levanters, as they are caileil at Gibraltar, giving the waters of 
the Meditenancan a westerly tendency. 

Mr Rumker * makes the latitude of fiuropa Point, at Gib- 
raltar, 

1 make it by the sextant and artiiieial horinon, .... 90* 0^ 10^ * 

Malaga Mole (Lighiliuuse) ha^ been hitherto erroneously 
given; I made it by means of many meridian observations, ex* 
hibHing extremely aoooidant results, 916* 4!St 18*^. The uacer- 
tflinty ame Iran the discrepancy between former ob s e r va tions, 
taustd hv the exhalations i\on\ the river, winc h runs out into 
tlie sea almost ou the line of the liorizonj omd jp^hich has caused 
most diacordani resiilts between observations taken by good ob> 
servm^ and with aicflUent instruments, when taken by the na- 
luralhoriaon. 

Liverpool, iM Mca/ 1821. 

* fidin. Phil. Jonr. rol* i. p, StfL 
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Art. VIII. — Observatiom on Magnetic Aliraeitoik By H. 
; Christie^ Esq: la a Letter to Dr Bsewstke. 

Sib, 

Xn oompluuice wilh your request, I transmit you an abstract 
of a paper of mine on Magnetic Attmctkin, read in May 18510, 
to the Cambridge PhibMopliical Society, and publidied in their. 
Truuactions, and in addition to this, I have applied the hypothesis 

there advanced to phenoiiK na observed in different latitudes. 
In ooncluBion, I have adverted to tiic coincidence Q^ my views of 
the subject, with the theory deduced by Ampere, from his judi- 
cknis and ekbontte experiments. ' 

In that paper, I endeavoured to account for the phenomena 
ari?>ing t rom the action of masses ot irou on magnetised needles, 
4H1 an hypotiiesis different from that generally received. It ap- 
peared to ine unnecessary to suppose, that any part of a ma^s 
of soji iiim should possess the power of repolsioD, and indeed 
that afanost a necess^ distiifction between unpolarised and po- 
larised iron was, tliat the one j)Ossessed the power ut aUiactioii 
alone, while -^he other pwsessc^ in addition that of repulsion. 
Sevmi pbenon^ena seemed to indicate that the iron did not act 
upon the needle in its horutontal position, but in the same man* 
ner as if the needle were indined to the horism, at an angle 
equal to the dip. From this view, it followed, that when the 
centre of a sphere of iron is in a plane passing through the cen- 
tre of the needle, perpendicular to the line of the dip, the upper 
and iosrar branches of this imaginary needle being equally acted 
upon by the iron, the horizontal needle will not be affected by 
it ; that when the centie tsS the sphere of iron is • above this 
plane, die upper or south branch of the imaginary needle being 
more attracted than the lower, the south end <if the horizontal 
needle will deviate towards the s^iere ; and tliat the contrary 
will take place when the oentre of the sphere is bebw this plane. 
Finding that the directions, and also, as near as I oould judge, 
the magnitudes of the deviations of the needle were such as 
might be expected on this supposition, I ct>nsidered that thia 
mode of action of the iron mt^t be accounted for on die hypo. 
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thesis, that the needle wrm guided in its horizontal direction, by 
magnetic particles in a line p.'i<sin<^ through its centre, in the di- 
rection of the dip, and that the iron acted pnnciimilyy if not 
wholly, on these paiticles» caiuhig, by their deyiatioii towardi 
it, a oorresponding deyialkm of the horizontal needle. 

In the diil^rent experiments which I made, the appanttis 
consisted of a cast-iron ball 12.78 inches in diameter, suspended 
over tiie centre of a table, in the construction of which iron was 
carefiiiiy excluded. In the middle of tlie table a dreular hole 
was cut, ISM inches in diameter, so that the ball could be let 
down below the plane of the table, or raised above ft, by means 
of II pvstem of pulHes. A i ter the table was rendered peH eetly- 
steady and horizontal, tlie magnetic meridian was aocuratel v as. 
certuned, and being drawn, the table was divided at every 10^, 
reckoning fVom the mcriifian, by lines drawn iron the centre to 
the circumference. The compass being placed on one of the 
divisions, so that its north and south line coincided exactly with 
that division, and its centre was at the distance of 12 inches 
fiom the centre of the table, the hall was raised until it appear- 
ed to have no influence on the needle : it was then lowered, 
inch by inch, and the devktione at every kwh eanliiliy noted, 
until the ball I ad ilesccndeti so far below the table as to cease 
influencing the needle. This was done with two compasses, at 
every 10** from the north to the west, and from the sooth to 
the east NESW, represents the pUme of the lable^ the ceatn 
of whidi is O. NOS is the magnetic meridian, and EOW sS 
right angles to it, |)HSi»ing through the e^ist aiul west }H)int>: C 

is the centre of the magnetic 
needle, and jiC n, in a vertical 
plane, parallel to SN, the di* 
rectiou of the dipping needle, 
in which I suppose magnetic 
particles to act upon the poles 
of the horizontal needle. CL, 
parallel to NS, is the line in 
which the needle points w hen 
influenced by the ball. OZ 
is a vertical line, from tlie centre of the table, in which the 
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4:eiiU£ of the baH is moved upwards or dovniwards ; and CB is a 
line drawHipwpendiciilar to sCn^^d meetmgOZ in J^. Adcord- 
i^g to the view of Xhe mibjcet which I hftve -adyMkoed» when the 
centre of the bdl^k m the point B, there should be fio deviation 

«f the horizunUil run lit- ; when iIr cenlrc tlie ball is above 
the point B, tlie no/ lu end (yf liie needle should deviate Jrom 
the ball ; .aud wk^n it is bekw B, ihe^viatioa of the north end 
AoiiAd he tmo/irds the ball. 

appertain how nea% the ospcriinentB toincided with these 
idess, I ooropoted, for every |X)sition of the compass, the height 
{)t the j)o'iu Ji alnnt iJu; pUiiu of the table. The ibiiowmg ace 
ti^.ifi^u ite compflfcd >wi^>eaoh other. 



to* 

9 «» 
<-5 



Calculated 

mIucU ibe 
deviation 



20 



AO 



+ 3.993 



44 



00 



70 



Observed 
heigfat«t 
which devU- 

tiiin 0. 
Nortii to- 
wards west. 



MS 



— 3.90 



^3.70 



— a.30 



as 



Oijfterence be- 
tween the ob- 
served aad 
cslcuUtcd 



+ .045 



+ .025 



+ .647 



Observed 
heij?ht at 
whidh d«via- 
tion - 0. 
South to- 
wards CULst. 



+ 4.20 



+ 2.10 



+ 1.40 



+ o.so 



Difference be- 
rrii the ob- 
^er^ ed Aad 
ralcQkUil 
hdgfaUu 



+a«« 



+ 407 



+ .060 



+ .00;5 



— .025 



— .053 



I made similar observations, placing the needle at the several 
tfistanoes of 14, 16, and 18 inches from the centre of the tabl^ 
for the values of ^ 40* and SOP, as at these angles the changes 
hi the deviation become very sensible. The following are the 
joesuUs obtained. 
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* 


Angle 
from 
the 
Meii- 
di&n. 


Distance 

of nfwillu 

fVom centre 


Calculated 
height at 
which de- 
viation 

Hhould —0. 


Obsen-ed 
heiffht at 
which de- 

viAtjon ""—O. 


Difference be- 
tween theob> 
served and 
calculated 
heights. 




~ f 


u 


3.797 


3.75 


— .047 


» • 


40' S 


16 


4.340 


4.33 


— .010 




I 


18 


4.B82 


4.90 


+ .018 


i 




u 


3. 197 


3.20 


+ .013 




50"- 


16 


3.642 


a70 


+ .058 




V 


18 


4.097 


4.15 


+ .053 



In the observations made from the south towards the eoit^ 
the deviations of the norih end of the needle were first easterly ^ 
that is Jrom the ball, in which direction they gradually increased 
as the ball descended, and attained a maximum ; they then de- 
creased to zero, became westerly, attained a maximum in this 
direction, and then decreased until the needle resumed its ori- 
ginal position. In the observations made from the north to- 
wards the west, the deviations were exactly in a contrary order. 
All these were precisely what I had anticipated. 

Having ascertained that the quality of the de\'iations was 
such as would be the necessary consequence of my hypothesis, 
my next object was to discover whether their quantity was such 
as would fully confirm this hypothesis, or was altogether incom- 
patible with it. As the precise deviation of the horizontal 
needle must depend on the law according to which tlie magne- 
tic particles in the line sCn were afl^ected by the ball, and on 
the manner in wliich tliese particles acted on the poles of the 
needle ; and as I found there must necessarily, in the first in- 
stance, be almost insuperable difficulties in the determination of 
these laws, I endeavoured to find some further criterion of the 
correctness of the hypothesis, that should be independent of the 
nature of these laws. 

If the ball acted alone on the particles in the line * C n, it was 
evident that being carried round that line, so that its perpendi- 
cular distance from any one point in it should always be the 
same, then these particles must always be influenced in the same 
manner towards the ball ; and, consequently, a needle, in the si- 
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tuation ,9 C fi, ought to deviate by the same angle towards the 
ball, in the whole of its revolution round the line aCn. Hence 
it would follow, if the hypothesis were correct, that the angle of 
deviation of the horizontal needle, when referred to the angular 
deviation of the hne « C n, should give the sanie angle during 
the whole revolution of the ball round the line sCn. Thus, 
let N'MS' be in the plane of 
the table, N'CS' being paral- 
lel to the meridian line; Cthe 
centre of the compass ; sCn 
the direction of the dip; .EQ 
a circle perpendicular to sCn, 
and passing through the cen- 
tre of the needle ; / B a any 
other circle perpendicular to 
the line 3 C w, and in which 
the ball is supposed to be car, 
ried round that line. The circle iEQ, ^ihTt in ^lich we have 
found the deviation to be nothing, being pcr})endicular to 
our magnetic axis, may be termed the magnetic equator ; 
M I will then \yG the latitude of the ball, and B * iE the com- 
plement of its longitude, reckoning from the intersection of 
iEQ with the horizontal plane N'MS'. Suppose that S'CM, 
or the arc S' M is the angular deviation of the horizontal needle, 
when the ball is at the point B ; then the deviation of the par- 
ticles, in the line s C /j, will be in the plane of the circle * B fi, 
and j<r may be considered the measure of that deviation, as 
causing the deviation S' M ; st ought, according to our theory, 
to be the same wherever the ball may Ixj in the circle IB a. 

I resolved, therefore, to observe the deviations of the hori- 
zontal needle, caused by the ball when in different situations in 
the circle / B a, and, reducing tlie arcs S' M to arcs s<r, see how 
near they coincided with each other. As, however, the nature 
of the apparatus could not admit of the ball l)eing carried round 
the compass, the compass was carried round the ball, in such a 
manner that the ball was always at the same perpendicular dis- 
tance from the same point in the line * C fi. 

In the first set of experiments, I took CB 14 inches, and Cp 
6 inches, and having observed the deviations at every KT of 
longitude, I found the mean value of * r computed from thcbc 
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(exclusive at four oliaervations which I had reason to suspect 
were incorrect,) to be 6 46^ ; the gcealcit value V 6'; aud the 
htme^SS', TIms eoliieideaoff wn, aa mar as I wild peatibljr 
esipaoty ftan the iwhiro of tiw ffurtwimaiiti 

In three other aeta of expenntma^ the caa^Maa waa a^^nalid 
SOUK wluit (lifi'erently ; and in the§e the deviations of the hori- 
zontal needle were observed at every 10^ of longitude, ior the 
latitudes QOTy 45% 60^, havuig the ball at the distance of 18 
inches from the centre of the needle. These gave the^fiiUoiMiy 
results: 

Distance of centre of I jall from centre of needle =18 
diameter of ball = 12.78, weight = 288 lbs. 



Latitude 

of the 


Tallies of t r, coDputcd Urom Che lurlrtui dMiMloHan 




Graiteat 


Lent. 








ra5' 


45 


8 55 


4 00 


8 47 


GO 


5 18 


3 2>j 


3 15 



The r^uarkabiy near agreement of the several values of « r 
for the respective Jatitudes, fully confirmed the views with whidi 
the experiments were undertaken, and proved dearly, that as 
the ball was canied round the magnetic aids f C n, the horiaoo* 

tal deviations were such as would arise from tlie deviations of 
the particles in tlie line sC n. 

As a further test of the correctness of my hypothetiSy I mj^ 
plied it to the deviations of the dij^nng-needle. Aoeor^i^ to 
the foregoing principles, 9 r 'being the deviation of the parddes 

in the liiu- sCtj, which is the direction of the 
dipping-needle, if <r r' be drawn perpendicular 
to the meridian, s / would be the deviati<m of 
the dipping needle when it is phK^ed in the plane of the meridian* 
since it can then only move in that plane^ and rr' would be the 
deviation ot ihc same needle, when placed in a }>lane at right an- 
gles to the plane of the meridian : «■ being observed, the angle 
r Z r, or the horiiiontal deviation, might be computed from it. 

The dipping-needle was placed due west, at the diatanoe of 
18 inches from the centre of the table, and the mean of the de- 
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\ lauoiis, when its lace was nortii and souih, taken for difiereitt 
heigfatt of the baii. A bonioiil«l wipMi was likewbe plmd 
at the dfifltanceof 18 indieB from the centre of the table^ ao4 hi^ 
ving Us oeiicre at the mam height «e liie oanlPe ef the dipping 
needle. The foUowing tu^ the resuiu ubtaitied : 



I ' HorigQptal K<i^ 



Height of centre 

of ball above 
centres of necdle«. 


of 

dipping needle 


Mean observed 
deviation. 


Deviation computed 


lOindiea 




ff'lO' 


e»i8' 


5 inches. 


1 86 


5 00 


4 4T 


0 


0 05} 


0 10 


0 17 



Thb agreement in the observed and computed horizontal de- 
▼iatioiis waa the inofe striking, fiom the amallnefli ^ 
The several deviations of the dipping needle, and of the horizoo- 

tal needle, in all positions, being then the necessary consequences 
of such an hv|iothesis, I coiu liided, that wliLii a mass of iron is 
removed beyond a tew inches iVom the ends of a magnetic needle, 
8D that they are beyond the influence of any flocidental magne- 
tism in the iron, the deviation of the needle arises from the ac 
don of the iron on magnetic particles in a line, pasdng through 
the centre of the needle in the direction of the dip. 

In the conclusion of the p^ier, I pointed out the application 
of this theory to the determination of the deviations of oompaases 
on board of iliips. I aho hinted, that it might be applied to the 
chan^ which have taken place in the variation and dip of tlie 
needle, mentioning that the computations founded on it, which 
I bad made, agreed to within less than half a degree with those 
observed in London^ during a period of more than 1200 years. 
I htm since made simihff computations loir the changes in the 
variation at Paris, which give results equally near to the obser- 
vations during the same pcri(xl. 

Having slated the hypothesis which I adopted, and the gen&> 
rai results by which it is supported, I propose to qiply the same 
prindples to |dienomena, which have been observed sn diflerent 
latitudes ; ahd, for thn purpose, I have aeleoted those pubiished > 
by Mr Lccount, made with great < are and iHTseveraiice at St 
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Helena, and during die voyage home, on board 11. M. S. C«jn- 
queroTy as oficring resulu ubiamed under diffenent dipti of the 
needle. 

The ftnt mmiiiiwiiii wliiiiii he m some 00 kx^ iton 

ben ; and in theie, id a great ▼ariety of poeidoiia of ithe ban, he 

markd the situations of the comj>ass, wheru lia resptciive ends 
appeared to be attracted by the bar, and also the points where 
the compass appeared not to be influenced, which he calk 
^ neutnir points. These were made at the aevenl dipe of the 
needle, ir S. N. 6r N. Aa, widi a tittfe attendon, it it 
immediately .seen that, in all these, when the compass was at the 

neutral"" p<*iuts, the centre of the bar was in the piaiie of the 
magnetic equator of the compass, and therefore, according to 
what I have atated, ought not to influence the horiiootai needle, 
I shall not dwell on them, but pnooeed to some which were made 
with an inm ring in different poutions. 

** The following experiments wlic made in kliludc 32^ N. 
longitude 38*^ W., with an iron ring 1U.2 mches in diameter, and 
5.6 mches thick, with the lii^ vertical ; the letters on the rii^ 
shew whidi pole of the compass was attracted ; and the kttersin 
the centre of the ring shew wUch plane the compass was placed 
against. 

From vertical to horizontal southcrivi veiy slight obaoges i 

but with an indinattoQ of 

45° top to the northward* 

E. S[ H M g ) soiitli face Rttraclt\i all 

round the north end of the 
g needle, and the north face 

atn dieted the south end ul die needle all round. Edges 
m»iiy neutral. 



HE. & 
8W. 





Indined 6Br 
I, north mAe at t n wi tHi 

nearly all s»outh, and isouth 
ude nearly all nordi. lioi» 
torn inndy inclined to 
attract smitliV 



• TiMteftlMid %aie fan bew M to Mr Uensm^ it !• » 

cnotnry mmum to ih» otbcw. 
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Inclined either way caus- 
ed vary Uttla alteiatkn.^ 



N.W.&. « \ I 

as. * ; , 



** Inclined 60° E. made east 
face nearlj all south, and west 



S 1 ' race nearij all soiitn, a 

\ ^ ^ nearly all north.^ 



W.B. 




Compass placed at bpttain of south face, bad its south end 
4ttcaGaNi» hut by indimi^ the nog 226^ or 80" N., had iu 

north end attnttted, and at 

bottom of north fiice attract- 
ed boulii, wiiii tlie ring at ail 
floutboriy inclinations. In shift- 
ii^ from N W. and S£. to 

and £.» note the west face of 
the ting becomes aouih.* 

In Older to point out the remits which should here be ob- 

i;uiitd, according to our hypothesis, I contcj\ e a sphere to he 
dacribed about the centre of the needle (as in f*ig*.p* ^9^*)* 
this sphere to be cut by a small circle, whose diameter is equal 
to that about the centre of the ring of iron, whidi the compsss 
in the expeiiroents described : then if the centre of the ring be 
larrit^l in tlie circuinfcrence of this circle, the planes of the rm^ 
and circle coinciding, the nug and compass will have the rela- 
tive positions in the experiments. We must 6trther obflerve, 
that the dip of the north end of the needle, where these obser- 
vations were made, was about 65% so that the magnetic equator 
of the needle would he inclined to the horizon at an angle of 
about rising from the north. In the first experiment, the 
mudl ctrde cuts the- magnetic meridian and the horizon, at right 
Biigles, and is unequally divided by the magneUc equator. Let 
us supjxjse that the ring is to the south of the compasn, as in 
the lell hand ligure. Thou, when the centre of the ring is in tlie 
magnetic equator, the biiuation in which, according to our hy- 
pothens, it will not affect the horizontal needle, the compass is 
apposite to a point above the centre of the ring. When the 
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cenlfe of the ring passes bdow the MMgnetic equator^ it thea 
acts mott strongly od the narliiem famiefa of 
mcgnetk: psiticlefl^ and, in cooaequfliiee, the north tod at the 
needle ought to deviate towa i d t the ring ; and tins ehould con- 
tinue until the centre of the ring again intersects the eijiiator. 
The centre of the ring now ruung above the equa|or^ ths ring 
will act moal fltraig)j on the aoitthem branch of our rniwii, 
and, in cooaequenoey the aouth end of the hofimital navlle 
would deviate towards the ring during the remainder of the ve- 
volutioii. I'roiii this it is evident, that the }K)ints (»})|X)site to 
which tlie compass is, when the centre ot the ring u» in the mag- 
netic equator of the needle^ will divide the 1119 imeqaaUy. 
The upper, or that oppoate to which the compaM is .whoi tlie 
north end of the needle deviates, being the BmatterporticNi; sothat 
the less jK)rtion of the ring at tlie top would ap])ear, acconling to 
Mr Lecuunfs expression, to possess nortii polarity,'^ and the 
greater, at the bottom, " south polaritj.^ ThephsDomeBa, when 
the ring b to the north of the compaa^ would take place in a 
rinular manner, but in a reven» order. While the small ckele. 
in which ihv centre of the ring moves, is inclined southerly to- 
wards a horizontal position, the only change that would, accord- 
ing to our hypothesis, take place in the neutral"" points in the 
ring) isy that they would more neariy Insect it; but when the 
cirele is inclined northeriy, at an angle of 46^, the centre of the 
ring, when it is to the south of the compass, would always be 
above the equator, so that the south end of the ne«lle ought 
always to deviate towards it, though but alighUy» when oppoofea 
the upper part cf the ring: the reverse ought to take piece 
whan the ring is to the north of the compass ; all these are pre- 
dsely the effects observed by Mr I.,ecount, as stated above. 

Let us now see what effect we bliould ex|>e€t when the ring 
is vertical, and has a N£. and SW. direction. Here tlie 
small cifde is still divided unequally by the equator; but the 
point of divimm on one side will be eoosldcfafaly higher than on 
the other, and when the ring is to the south of the needle, rea- 
soning iiis in the la,st case, the point separating the northern imiu 
tlie southern deviation will be higher on the eastern, or in the 
figure the left, hand side, than on the western. The oontmry 
of this ought to take place, when the ring is to the north of the 
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iJiis effect when the ring" is to the south of the needle, so that 
tfafiQ the deviation should be ail of the south end of the needle 
towards the ring ; sod- the ecmtniry, when the drde ia to the 
Mtk the compMs; add these hkewtse eoffic^NMid exactly 
wflli liecmmC^s observetioM. 

' In the next experiment, with the ring N. and S., it is evident 
that the " neutral'' points ought to be inclined as in the figure, 
an^'at the extremities of a diwaetter; their not being so, most 
fnMiif mm from a afig^ partial magnelisni in the ting^ 
aMtil it is extnuMty dtfleii^ to avoid ; or pafiapsiroiii die ring 
not Ijeing accurately in the meridian, which was likely to be the 
case, as the experiments were made at sea, and it would be al- 
most impossibie to keep the ring in the ssme position e^cactly^ 
nM^ anpect to the meridiaa, during the ooiine of the expcri* 
mtmu The civoie ill wfaidi we Mipposc file oeMre of the ring to* 
move being inclined either way, would cause little change m the 
pointi of intersection with the equator, and consequently in the 
** neutrar points, as observed by Mr Leoounu 
i> IftwuM what has been said respeedng the iseaad and fint ex* 
peitenfiiy it is evident that the pooiioos of the points in tine 
' fbtifth and fiAh, as we should determine them, would agree with 
tho:»e in the figures. In the fourtli expeiiincnt, an inclination 
ofifiO^ towards the east would tlu-ow the oeatre of the ring above 
- our magnetic equator in the whde of its vevohitlaa aboiit the 
ootip—r> wiien the rii^^ was to tiie west of the cempass, and 
-iidvir ilr when to the east ; so that the sooth end ef the needle 
should always deviate towards the ring in the first case, and the 
.'north end m the second, as observed. In the fifth, when the 
wiDg Wis to the aofflh of the eompassy an twiftnartnn of 516" or 
wet m the aofth wmdd duow the eirde bdew tike au^gaslie 
t^ b ^ y i aior, so that the north end of the compass would always de- 
viate towards the ring; but with all sr)utherly inclinations^ the 
ucirde would always cut the equator ; and when the ring was to 
Mm aoBth of the eompasa^ and the hmr psit opposite to it, the 
aoulii m/A of the needk would slill ooutinue to deviate towatda 
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the riog at aii soutiicrly iiicliiiauoiih, as observed tu be tlie casr 
hj Mr Leoount. I have been under the necessity of sdMtimg tke 
lewtes thatini^glit beeipectfldiMdert^ 
m n^genml iMiHier» as we are not; wifonnad at what liiaiMicg 
the compass was placed from the ring ; but it is evident, that, if 
we kjKw this disuuice, we could detem^uie accurately by ti)e 
theory the diii'ere&t s&Uiatioas of the neutral"' points m aU pa^ 
ntions with the greatest fadtity, siaoe il would be only ncflMswry 
to deteraune the inieneotMifis of a givcA MaH cirele with the 
magnetic equator. 

In estiinatiiig tlie effects produced on tlie coiupasst s on board 
ships by the masses of iron so vanouhiy distnbuted about theni, 
I should refer their disturbing forces to a mffe painty whicb 
* oui^t be detemuuad expsrimrtifaUy, then as ike positioB «f the « 
ship'^s head changed, this pcnnt would rev6ive round the eaow 
pass, and its position with ic^^Mrd to the mafj^iK tie iquaior uf the 
needle, which would depend ou the dip^ the position oi the head 
aad the roll of the Mij^ would always point out the mtuttof 
the deYieiifliii the quantity of which night hi all cases be aeot- 
mtely eomputed ftuns the proper data- Whoever compares tbia 
method widi that which Mr Lecount was under die necessity of 
adopting, according to tlie theory of die changeable pokrity of 
the ivoiiy aoAist admit, however attached they may be to that 
theory, that the one I have advanoed possesses the most Asisdr 
ad advantages ui faciU^ of appKestioa; and it is on these ndk 
vantages, derivtrd iiuiu tiieury, that I would more parUculaily 
insist. 

•I shall close my obsenrations on- the e^qperimeills of, Mr Le- 
cDunty with a few on the inslructieiis .which he reesimnenda ior» 
aaoerlwnbig tbe dip of the needle. Thb oiaisists of animl fas% 

whidi can be adjusted to any angle with the horizon, and is to 
be plac^ in the magnetic nieridLin ; a compa^ is then to be 
carried aloog parallel to the bar, both above and below it, and 
ihe bar adgurtad^ so that the devialiQas above the bar aiw» 
£ar tnstinf<*j all of the north end of d»e needle towaids it, and 
•those below of the south end, throughout die whole length; the 
incliiiation of the bar to ihc horizon will be die coniplcnieai uf 
the dip, ot die same name as the elevated end of the bar* in the 
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IMt^iunf uiBtaBoe Qortb*. Now, when the bar hca this potttion, 

it will be paralld to the magnetic equator of the needle, and, 
therefore, whoUy below that equator in one cast , when, conse- 
quentiy, the dip end of the honzontai,iieedle ought, according 
to- the theory^ to deviate towards it, and whc^j above ia the 
odier, when the ooncnury end of the needle. diould deviate: 
when the eompass is at the ends of ^ bar, this bebg in the 
equator, the needle would not be affected. Mr Lecount de- 
duces the properties of this instrument iram all tlie observatioos 
whieh he has so diligently and carefidly made in diffexcnt mag* 
netie- hthndfes, and they are obvioudy Ae oonsequeooes of our 
theory ; I therefore think we may conclude, from this and the 
other facts of his to which I have adverted, that the theory 
whkh has afforded me so ready an explanation of these phsem^ 
mens, and those observed fay myself in this iatitude, will prove 
equally consistent with thoee that may be observed in difierent 
j)arts of the Globe. I have now only to add a few observations on 
the connection between this hypothesis and the theory of electric 
currents. 

When I saw the first aceounts of the electro*magnetic expeii* 
menta of MM: Oersted and Ampere, which were not made till 

after my paper had been read, I did not consider that they 
would throw much light on the t^ubject on which I had been 
engaged, as the connection between, their experiments and mine 
f ipn are d to be but remote. I however find, that the hypothesis 
wlddh I had previously advanced, aooovds peifeedy with the 
theory to whicli Ampm has been gradually led by his experi« 
ments. In these cxpcrinients, he appears to have bctn guid- 
ed by the soundest views, and certainly displays the greatest 
ingenuity in the oonstruetion of his iqppamtus, and skill in. its 
mnnagement Aa one result cf his experiments on . the elec- 
tric currents produced from the Voltaic pile, th«r aetioos on 
each other, on magnetised needles, an4 the action of the earth 

• * 8ll0llldtUsfo•lralllal^ oranjote, beftNU^ 

IMMvaoaintdftlwdlp of tbe nevUt in sU ohs on bovd a ft mdi 
mKpt^iBtmmm — ti itM datusa far the co mpmi fa n of t>« davlattaior thalkoiU 
mmUfi aaadJc fa att podliani of tha Jiip, in ail parta of the aarth. 
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m these tufW i ij .ht infara, that electiic currents cxitt m the 
fittlbi in yliiiiii [ii tpi'iniii m iiirt^ dM^niiilf llw iliypffg uptiiWf r/ 
and. thai thv t w ^ af MPdiay tl w jtik cmviilt* in^thvlMrimtti- 
iwedle, perpendicular to iu axu>, or^ guided by lliLse, so thaH 
the needle places itself in such a position^ that the planes uf * 
theae'CiinMls m as iMatiy parallel as tlie force o£ gravitjr^ 
wfckiiagliandia naadii^ toittsn kiO'E lianHMi foiAmf utt 
adniti;. thatifl, thai the ana of the horiaeiHal naedh mSi be is* 

the plane perpendicular to the planes of tin? electric currents in 
the earth. Ify oow^ the unagixiar}: needle, or column of uiagne- 
tio pa rtkhei which I have supposed to be mfiueneed bj 

nwl tfr gwdt the htrffiwntri nuedlgt couMt ef Avsubur ««e^- 
NttlB perpendieulcr to ka <axia^ aild >tibe ball act fTfinftprify f^* 
these, urging each oi them to assume a position paralki to tbo 
taiigent plane, at tlie u^^est point of the spliere or perpendicu- 
lars to.the line jinmfig the centres of the sphere and cticular cur-* 
m^'jo.tha^by^.thejoiiiftaclumoCt^ thtfi 
mmmm an kilcraMdIiate position^ then a needl e fr ady ampendedt 
by its centre of gravity, would assume such a position, that tll^ 
temleneiesof the currents per[)cndicular to its axis, to become 
parallel te the temstriai electric currents in the imi^naiy^ 
wmi^AmM be equal on< each adeel the centre of suspea*. 
Man;, and tfaeM leneatrial'aleclrie eomnti towflsdftlhe,«niL«C 
iIm ima^nary needle,' neeinst to the ball, being mene nleete^ 
than those at the other, that end of the suspended needle would 
be towards the ball, and» consequently^ the tecreitxiai 

eoncnts wonUnleo gnidnthe: corresponding eiMd ef the borinoo^ 

tii'needletomd8<tbefaaH, ibe reiipeotive.deviatktta.bcii|et«liH 
anted-by the arci#^ M (fig. p. 999), precisefy in tkt^mm^akmf 

which I have staled in the preceding abstract. The nature o€ 
this action of the bail on all the terrestrial dectiic currents^ 
noutd not be^maptlj' repmniailad by its action on onn n£ thexn, 
Ihat wbifili paaeaa tbvou^ tiieccnlin e£ the needle^. €r>nlnobfl| 
the tame thing, on the equator of the dipping needle; and ita d»k 
vuaion, arising from this action, or the deviation of its axis, 
which is equal to it, would represent the deviation oi' the.iiUjytT 
my needle towarda the bail. 

Woohfich, Mqif la J 
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Art. W.^Aecount ()/ lui crtraordi/uin/ appear uncc of the Sea^ 
observed Jitltf 1 785, m a voyage from Joltanna to Bom^ 
h&y^ Long. LaL 6^ dA' N. By Fbamcis Bit- 

CHAHAK, M. D. Commtmlealed by the Author. 

A BOUT a fjuarter past seven p. m. the sea was observed 
to be remarkably white. The sky was every where dear* ex- 
cept around the horixon, where, for about 16% it was covered 
with a daik haze, as n usual in such latitudes. The whiteness 
gradually increased till past eight. The sea then was as liigh 
coloured as milk, very much resembling the milky- way in the 
heavens ; the luminous appearance of the sea resembling the 
brighter stars in that oonstellation. It oonlinued in this sttua- 
tion tin past midnight, and ody disappeared as day-light ad- 
vanced. The whiteness prevented us from being able to see 
either the break or the swell of the sea, although both were con- 
aideralile, as we knew from the motion of the ship, and the noise, 
lliere was much light upon decki as we could discern all the , 
ropes much mote disdnctlj than usual. We drew several 
buckets of water, in whid), even when at rest, there appeared a 
great number of luminous bodies. The bulk of them did not 
appear to be more than ^th of an inch in length, and nearly as 
much in breadth. Some, however, were inch long, and of 
the same breadth as the others. These were seen to mcfve 
in the mine manner as a worm does in water. When taken 
up on tlie finger, they retained their sluninfr faculty even when 
dry. When brought near to a candle, tiieir light disappeared ; 
but, by minute attention, an extremely fine white lament could 
be observed, and lifted upon the point of a pin. It was of an 
unifbrm shining cokmr and Ibrm, and about the thielmefls of a 
spider''s thread. In a gallon of the water, there niii^ht be about 
400 of these animals emitting light The water itself, when in 
the bucket, hnd a natural appearance. The atmosphere was 
seemiDgly free from ftig. The stars were bright, and there was 
no nuMMi-fight. 

The night before, the baiue appearance was obser%*ed at ten 
p. M. It lasted only £0 minutes; but, as I was below, I did 
not bear of it till it was over. The chief male and other otficers 

X % 
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had observed the same appearance formerly in the aaine set. 

Tlity liacl several times, however, passed it, without obser\'ino^ 
any thing amilar* No oue on board had seen any thing ot the 
kind in any other sea, except the gunner, who^ in a Toyage. to 
China, had seen it off Java Head. The captain of the veasel in 
which he wafi, being aknned, hove too immectiately, sounded 
V. 1th .^0 fathoms, but meeting with no grouad, he proceetied uu 
his voyage. 

' Ohservaiians.'^The animalcules which occasion t]ie luuai lu- 
miuoua appearance on the sea, emit light only when strongly 

agitati J, nnd, hcnciu ajipcar cIju flv close bv the sides ol" u.c 
ship, or iicii any large fish passes swifLly, or when a bucket 
of water is dniwn, and the water is suddenly poured out. In 
doing this, I have ol'ten observed that one of the animalcules - 
•tuck to my hand and shone for a little, but as my hand dried, 
the li^ht disappeared ; so that I ne\'er could bring the animal to 
a light nii ab lo discover it by a magnifying glass. So much 
fieeros necessary to explain what I observed on the dlst of July 
1785) when the luminous animals were not only larger and more 
numerous, but also emitted a stronger light than usual 

In the year 1805, iii rduri iiit^ f rom St Helena to England, a 
little north IVom the EquinutLiai line, and at no very great dis- 
tamse from the coast of Africa, I had an opportunity of seeing a 
stHl more splendid appearance of the luminous ammalculeK. Sooo 
after dark in the evening, it beuig nearly calm, we saw numer- 
ous lights at a distance like tlie hin)ps ol" a grk'iii city. The 
lights gradually approached the frigate, and on reaching us, ap 
pearcd to arise from a great many large fishes (albict^res) sport- 
ing in the water, and agitating tlie animalctilea so as to excite 
Cheu' luminous powers. The Marquis Wellesley, Sir George 
Cockbum, Sir Colin Campbell, ami se\ eial t)!her gentlemen of 
distiiK tion, were witiiesses of tins splendid piieiionienon, which 
was uut, however, accompanied by tht; milky appearance. 

J*'bakci8 Haiiiltov. 
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Art. X.-»Ofi the Actkn of Water ox Magnesia and Us Carbo* 
naff. By Andrew Fypb, M. D. Lecturer on Chemistry. 

CaiBuiuiucated by the Autlior. 



V AKious statements have been given by difTcrent authors of 
the action of water on Magneda. According to Dr Ueniy^ water, 
when kept on this earth, does not dissolve more than a 2000th 
part of it Kirwan states, that magnesia is soluble in about 7900 

of water; while Dalton asserts, ihat il requires no less than 
16,000 of this fluid for its solution. Sir Humphry Dsvy, on tlie 
contrary, states, that magnesia is scarcely soluble ; and, according 
to Mr Brande, it is almost infusible and insoluble in water ; while 
pr Thomson considers it as quite insoluble in this fluid. The 
same diversity of ojiiiiion aiLs willi respect to the action be- 
tween water and carbonate of magnesia. Thus, according to 
Mr Brande, it is a white, insipid, insoluble substance ; while Dr 
Murray asserts that water takes up about a SOOOth part of it. 

Several years ago, when I first became acquainted with the 
fat't stated by Dulton, that lime is more soluble in txAd than in 
boiling water, it occurred to me, that magnesia might be acted 
on in a similar way by this fluid. By making solutions of the 
earth in cold and in boiling water, I found that the former re* 
quired a larger quantity of diluted acid for neutralisation than 
the latter, using litmus jiaper as a test of the point of saturation. 
Accordingly, I concluded, that magnesia in its action with this 
substance was similar to lime, being more soluble m at iu na< 
tural than at its boiling temperature. I did not, however, as- 
certain the quantities of the earth dissolved by water in these 
different states. 

Since reading the j>aper of Air l*hiHips on the s(»lubility and 
crystallisation of lime, my attention has been again drawn to 
this subject The experiments which I have performed, have 
enabled me not only to confirm the conclusion which I had pre- 
viously made, but also to ascertain, I think, with precision, the 
quantity of magnesia dissolvetl by water, at a r»atural and at a 
boiling heat The magnesia which I employed in the follow, 
ing experiments, was prepared by preciptating it from its sul- ' 
phate, by means of an alkaline subcarbonate, and exposing it to 
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a red heat hr some liiiie, till the whtAedt the carbonb add vat 

expelled, having previously washifd it, till the fluid whk;h pofned 
throu gh I he filter did not Income turbid on the addition of ni- 
trate of baryta ; abewing that thare was not ao excess either ef 
the sulphate of the earth, or of the caitxniate of the alkaJL 

As the quantity of magnesia taken up by water is but smally 
I tliought thiit the best niethoil of throwing it dow-n from its so- 
lution, would be by the addition of auunonia and phosphoric 
acidy 80 as to procure phospliateof magnesia and ammonia, whichi 
aAer bebig subjected to a high temperatufe^ givee out hs alksK, 
and phosphate of magnesia is left, which k stated to contain, in 
a 100 parts, 40 of eanii. 

£itp. 1. Water at the temperature of 60^ was kept on 
magnesia for several hours, and the fluid was then flllmL 
To twelve ounces of this, (67iM> grains,) carbonate of ammo- 
lua, and then phosphate of soda, were added, and the predpi- 
tate thrown down was washed, till the fiiud which passed 
tlirough was not altered by nitrate of baryta, indicating that the 
whole of the alkaline salts was removed. After Cfxposure to a 
red heat, it weighed SLS grainst 

Exp, Sw Water was boiled ofei magneaa iat about half aa 
hour, and the sulutiou was then fdtered as quicklv as p)i>j>ible, 
pouring but a small quantity on the lilter, and keeping the re- 
mainder boiling during the flltratioiL Frma gnuM of 
this, after it had beeome oold, the mi^gneM was thrown domi, . 
as m the ibnner experiment, and the p rec ip itate was washed 
and treated in tlie same way, after which it wdghed 0.4 of a 
grain. 

Phosphate of magnesia aoid ammonia, as has been already 
•stated, cootaina, after being healed to redness, 40 cf earth ia 
100 parts. 11.8 of the predptate, therefore, arc equal lo I.IC, 

which is the quautity of magnesia dissolved by dl60 of tefo- 
perate water, 

and as 1.12: 5760:: 1:5142. 
Mi^fnrsia, then, is soluble in 514£ of water at a natiual ism- 
perature. 

Again, as TOO : 40 : : 0.4 : 0.16, 
llic proportion of magneida Ik Id in solution by the boilii^-H^ter, 

and as 0.16 : 5760 :: 1 : d6000« 
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solution. 

To prove still farther that maipaefiia is mom soluble in oold^ 
ihm uk warm ^wiiary ais MUMet-^of j|a solutlop, m»di$,^ a oatu- 

iaAj 80 as to fmwmA as niMh aa ponibla die erafxindoa of 

the fluid. During liie application of the heat, ihc Uquid be- 
came slightly turbid ; the momeot, however, ilmt it began to 
hail, A flocniilfftf matter was . precipilata(jt which, after being 
W9H mtkid ^ iMa.4faiBhtd byjamatieiiciii imd, finom ita 00. 
Ju^ioDy^Mi thn uMiliaMi gf aailKMata of jynjnesia aad^dicMphate 
(rf* soda, a white precipitate was thrown down. Daring the 
heatuigy the iiuid lost Qoly^ ISO §mD» by eT|iporation, and 

JiilMrded phoephate of majnirii md ^pMfM^ 4111 the addi^ 
tian jrf ihn iiihiJiM 

Theae ^iBerenlt experimeDts then prove aalirfantowly the m- 
marLihJe fact that magnesia is much more soluble iii cx^ld than 
ui warm water. The same I liave Anttad is also the case with 
dia carbonate of diia Mthi The qwhame ef mtgnea^ msh' 
fbgwd vn theLlbUovaiig eiparimH% -waa. prepaiiad ie the-iiiMri 

'MtLff washing it gftCT iu precipitationi tiU the «hok4if the aulK 

sUuioes in bolution was removed. 

£a!p> 1* 'UMipowder thrown down by the additwn of earbo- 
^liejof > ammonia ieed flwephate ol aoda to 6760 igaim a 
^■rMitiiAnlimirf twihiaiiifi of iMHfliBfrin. wm tnatfid in fht aiWfi 
.way as that from ihe solution of the pure earth, after wtUch k 
.|N»^ieJ ^.d grains* which arc eqt»valent to l.O of magnesia. 

Exp. % 6700 of a warm solution of the carbonate, prepaid 
iaijbe aaoia wnj iM ihei of Ihe pure earthy ^dMf ivte «old, 
4*7 flC tbe.snfl^HMn phoiphoie^ whiah an equiideKt teHMB 
jof magneoia. 

The tarhonate of mague&ia whidi I employed in these ex|">e- 
riments, lost by exposure to a strong heat £ii&7a psr oerU.y leav- 
ing 4&M for the magncwiii. If thta be the oqoatitutkm qf oar* 
honale of magnesia, I of pace earth ia equivaleni to %JS\^ and 
0MB to 0.64 of carbonate ; 

and, as S.31 : 5760 : : I : 2i93. 
Again, as 0.64 : 5760 : : 1 : 90()U ; 
«o that carbonate of magneMa is soLuhle in 8493 of cold w^tei^ 
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while h requires 9000 of the fluid at a boilmg heat for its solu. 
tion. Other statements have hecii given of the conijwsitioii ot 
carbonate of magnesia, which will, of course, make the quantity 
of this substance diaBolved by water to be different. The above 
esperimentBy however, prov^ that it is soluble in this fluid when 
oold, and when warm, in the ratio of l&St to O.M. 

The more sparing j^uluhiUty of carlxniate of magnesia in 
warm than in cold wter, wad also proved^ by iieating graduaiiy 
ax ounces of its solution made at a natural heat, during 
irfiich the fluid beeame very alightly turbid. At the instant 
that it began to boil, a minute quantity of a floeeulent matter ap; 
peared, which, when dissolved in muriatic acid, became tur- 
bid, on the addition of carbonate of ammonia and pho^ihate of 
soda. During the heating, the fluid lost 190 grains by evapo> 
nttioq» and yielded aiimioniaffvnuignesian phosphmej when the 
alkaline salts were added. 

In the paper of Mr l^hillips above alluded to, it is suppos- 
ed that the crystallization of limc occasioned by the heat, is the 
cause of this substance being less soluble in warm than in cold 
water. In the ease of m^jnssia and its cnfbonale^ I do mt 
know if the same eause can be assigned for the diflbienoe in the 
solubility of these subsLmces in water at different temperature 
as both of theui are separateil from the fluid during the heating, 
in tlic form of a light iiocciilent matter, which floats in the 
qttid,-*«n appeinnce very diffisrsnt from that proscnted fay time ; 
tliis earth, in the experiments whidi I have performed, bdng de- 
posited on the &des of the vessel, to which it adhered widi con- 
biderablc lorce, 

I may here remark, that I have reason to believe, that other 
bodies are also more soluhle in cold than m wann water. The 
experiments^ however, which I have performed, are not su^ 
fidently condunve, to warrant my making at preisent any defi- 
nite remarks on the subject. 
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AmT. XL^NarraHve ^ a Fiyp|gv to Darns' Strmis m 1820. 
By Mr William Jameson^ Suii^n. Communicaled by 

the Author \ 

On the afternoon of \W(inLNtIay live 9th March, we sailed 
down the H umber io the ship John of Hull, a whaler bound to 
BayiflT Straits. Our crew were thirty-three in number, whicli, 
with sixteen to be engaged at the Qrkneyly was to complete our 
compliment. We accordingly shaped our course Ibr ihesc 
lands ; and, after a passage of fifty-six hours only, anchored in 
Stromness Roads. Here were fourteen whalers detained by a 
contrary wind, and about twenty besides moored within the har- 
hoar^ which, being more sheltmd, and affording a better an- 
chorage, is generally preferred ; and, indeed, would be invari- 
ably resorted to, were it not for the difficulty of getting out 
when the wind blows from the southward, — a disadvantage of 
too triyial n nature to make Stromness Roads the more desirable 
situation. There, however, we remained for twelve days, being 
occasiunally obliged, from bad weather, to let go both ancliors. 
On the 22d, having the wind from SS. W., we sailed through 
Hoy Sounds in company with nineteen sail of ships on the same 
trade. 

The weather we experienced during our passage across the 

Northern Ocean was very tempestuuuN, in so much so, that we 
were frequently obliged to call the assistance of the whole bliips 
company to take in the sails, and get eveiy thing properly se. 
cured. On the 5th April, in particular, we experienced a most 
tremendous gale, accompanied with showers of sleet from the 
northward, which eoiuinuLcl to blow for twenty-four hours with 
such violence, that we could carry no sail. At length, after 
many short ahrmations of good and bad weather, we made the 
Cape Ice on the 16th April, in Lat 58" and Long. 4T W W., 
iutTing the wind from SE. On the same evening we laid the 
ship to, le&i, by ruiuuug Uxj iar among the ice, we sliould be af- 
terwards unable to extricate ourselves. Next morning we had the 
wind ftom N W., with a very high sea, which, KU^ng the floating 

ice to the same elevation, had a very threatening appearance. 

- ^™ — — 

• BmkI bclbic Um W«tiMri«n MMunl HiM<W7 Ikicw^^ 
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well, distant from us aboot twanty-five miles. It is very high 
and abrupt, and iaced with namoxnis iskodB of the same gen^ 
ni i^^iearance. 

On the £4tfa, having the wiod &om the NE^ we rmched 
aeKMB towards the opposite land; and, on the Mh, in Long. 59* 

SO , came up to that pack which stretches along the west bhore 
of Davis^ Straits, usually termed the South- West Ice. H»- 
viiig sailed along the edge of this Fack,^ from Lat. USt lo Lat 
68^ without sering taof whale fish» «id having spoke a ab^ 
who had met with no better enooungenent, we^ on ^e 80th in- 
stant, shaped our course for the northward, intending lo go up 
tiie Straits. 

The SW. ioe affords but few ol^ects to engage the atleik 
tion of the nalorafist Whales weie fivmeilj vecy nomenniSi 
and of a sise much superior to those met with fiurther nortk 

From some unaccountable cause, ho\\ e\ er, tliey are now beeome 
comparatively rare, and but lew ships choose to remain at the 
SW. ice during the fishing season. Seals are aometimes seen 
upon the floating ioe^ and, when pwicticaMe^ are taken by the 
idialers, for the sake of thar oil and slmis. The buds were not 
numerous. Besides the Fulmar {ProceUaria glacially) ^ and the 
Sattiwake (Larm tridacfylus)^ which, however, we obsened 
during ahnost tlie whole passage, the Glauoous Gull (Zttfrw 
^laucua) and the Snowbird, {Lamicmididu9atebwrmut% were 
now, for die first time^ seen* Manols (Cofymbut iniik)f seem 
to be more plentiful here than in tlie higher latitudes. 

la pursuance of our intention to go up the Straits, we steered 
an easterly course, and on the itd May, in Lat. 6Sf^ M\ we 
again came in right of the mainland* It eonsists of a range of 
very high mountains grouped together, the summits of moat of 
whieh are conical and pointed, while others are nearly perpen- 
dicular and terminating ia rugged difis. For about a degree 
farther north, the coast presents nearly the same aspect. At 
Riskol in Lat 68^, where we arrived on the Odi, it ia miich 
less mountainous and abrupt 

The sea about Riskol, at the coimuencemcnt of the fishing 
licaaons, is often much frequented by whalea and morses. The 
^fooner, when the toe begins to dha pp sa r , quit JUskol and re. 



Digitized by Google 



Vvffogc iu Davis! SiraUs. 44 1 

pair to the higlier latitudes, while the latter remain on tlic rocks 
and islands in tlie vicinity of the maiuiaad. At preseait we saw 
ttotbiiig to induce us to stop here. 

About leo mUies off fiiskol, u • reef of BiuikeD 
JKiBieroiit iotbergs ara atrandML Holding an intmiadiatie 
course, we fell in with North Bay Islands, which are, I beheve, 
at {)rcsent umnliabited. A little farther to tlie nortliward, is a 
wide inlet of the lea, named SoiUh-East Bay, at the entrance of 
whidi u Weeler latanday on irlueh there is a &ctary of Eaqui- 
maiix, placed lliere by the Dnice foe the sake of the whale- 
fisbcry. In the afternoon we were visited by the Govt^nior, a 
native ot Denmark, who spoke the Kngli&h language with toler* 
able facility. He iofonaed us that he had seen but few whales^ 
owing, as be eoppoecd, to the openneos of the icaaon, the pre- 
eeding winter hafiog been unusually mild. Whaki, he said, 
are but raiely seen here tluring the summer (i. c. from June to 
Augubt), when it is supposed they migrate to ihe higher lati- 
tudes, but in winter the a^^acent seas are much frequented 
by them. Owing^ bowaver^.to the shogtneia oC,the day, durtog 
tbe ktter season, wbafe^fiihing oannot be pnsseeuted with the 
some success as in April and May, which, on the whok", be con- 
sidered to be the season best suited iur that employment 

About SO miles to the N£. of Wester Islaods, is another 
gnmp nuBed Whale Uands, whsie we airived tbe day follow. 
mg, HemisalsoafiMtory of Esquimaux, wi& a Governor, who, 
hke his colleague at Wester Islands, is appointed to superintend 
the whalc-li^^hery. Both ait: ammaily visiu.'d by a Danish ves- 

sely which, in return foe oil, fun^ supplies theu with £u- 
a p p a aa commodities. 

^Jbara ane other small itlnffnf^* ntuated farther in the bav. 

which, about ten or twelve years ago, were regularly viuted by 
tlie whalers, on account of the number ui w hales which frei^uent- 
«d >their shores. The ships, on their arrival in this ouuntry, 
wei« nswUy anchoced in the harbours of LeveLy, or WJiale 
Taknds, inm wbsnoe boata were dispatched, cowtaining. har- 
poons and other apparatus for taking these animals ; and so nu- 
jnuerous were they, that, iur several years in succession, the 
ahips returned io tlieir respective poru with a full cargo uf oil 
aod whalebone. Of late years^ however, tlut whales seem to 
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have deserted 'tliar acciutioiiied haunts, so thet theihipeeni* 

ployed in the Hahery seldom enter the bay. 

I should have been happy to liave acxjuired some kiiowk^^e 
of the natural history uf the islands in South-£ast Bay, but 
having had no opportunity of hindingy I was obliged lo oootent 
myself with a tnuurient view of them. In hd^t» they acaroely 
exceed 900 feet, their surfaces bnng uneven and rocky. On 
the contrary, the large island of Disko, uhicli i'onus the tiui th- 
eru boundary o£ the bay, is characterised by features very dif- 
ferent It is supposed to be the highest land in Gfeenland, but 
is diiefly remarkable for the Ixddnen and regularity of its Aorea 
The south-west coast in pardeular, IS one contuiucd precijnoe of 
many hundred feet of perpendicular height, from the summit of 
which a ridge of mountains ascends by a rapid acclivity, to a 
v^ry ooDidderable cle\'ation. To give some idea of the height of 
this land, I shatt only mention the fiict of its being visible in the 
horinm at the distance of 80 miles. 

Few species of birds were at this uuic to Ix: seen. Eitlcr ducks 
{Ancui inoiHsaiJiiu) were very abundant. Common and black 
guillemots {Col^mbua troile and grj^) were equally plentiful 
A &w ravens (CorvuM cottup) were also seen flying about. 

Having seen nothing to enooura^ us to stop in the bay, we 
plied to the westward, among lame Hat ])it'ces of ia? or floes, 
which, ill the crevices formed by the aggregation of the smaiicr 
upon the larger fragments, exhilnted the most beautiful azure- 
blue tints of oobur. On the llth» we arpved at the edge of the 
West Pack. 

The quantity of floating ice on the wost siiorc of Diais 
Straits is so considerable, as to present an almost insurmouoU 
able obstacle towards s^yproachmg the land in that directibn. 
This ioe^ which has from tune immemorial occupied neatly the 
same situation, is termed the West Pack. 

At the W^csL Pack we saw several \\ liales, but were not so 
fortunate as to " get fast'' to any of them ; although we had 
boats plying about in different phioes. Those animals named 
Bduga'Sy or white whales, (IM^ihmui leufOf), were here parti- 
cularly numerous. There are generally four or five of them 
togBthej , dc.se rihing in their niovemeiitb (which are simultane- 
ous) a semicircle or crescent 'above the surface of the water. 
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They are addoiii or new taken, although it is aaid ihey ykU 
a eoondendble quantity of very pore aU. 

Here were a great inany Little Auks, ( Jlca allc ). They live 
U^tber in large Hocks, feeding on ftliriyipaj and ily very swiiUy 
aJoog the surface dL the water, kecpuag always near the ice. 
The feet are placed &r bdiind thie centre of granty, wUeh eo-^ . 
ahles them ta swim and dive vrith great rapidity. 

At the edge of ilie west ice we remained for a iew days, 
^iiiiout seeing any thing remarkable. On the 1^ we killed a 
whale ; and having continued iox moB days logger ahout the 
same- latitude (fiS^)* without a prospect of farther socoesii w 
made the best of our way to the northward. On the jS5th we 
i*ere in l^ai. 70 G, off* tfie nunli ciui of IJisko Island. About 
twenty miles to the NE. we cx>uld plainly discern Hare Island ; 
but a cross bar of ioe prevented us £nom penetrating farther in 
that direction. 

It frequently happens that the summer is pretty iaf spent be* 

lure a passage can be effected to the nortliwurd ui Hare Island. 
This difBculty is occasioned by a range of icebergs, extenduig 
across the Straits, which, opposing different points of resistance 
to the does, holds them Ibr a kmg time in the situation in whkh 
they were originally formed. These floes or icefields, which 
are of annual torniaiion, will, ior a longer or shorter time, with- 
stand the action of the waves, in proportion to their 
and solidity, which will depend upon die mildness or severity of 
the precedii^ winter. The numerous ioebei)^ which are psr* 
manent, are here rendered stationary, plainly indicating a less . 
eunsidcrable dt ^>tli of water, more esiK^cialiy as they art. so ar- 
ranged that the direction of the ground on which they are 
stranded can be easily traced. 

Our progress to the northward boi^ thus obstructed, we ra- 
moved two degrees to the southward, in hopes of ftlling in with 
whales; but noihinn; i-L'tnarlvuhle l)M\iiig occurred, we made a 
second attempt to get to the northward, which proving as in* 
effectual as the £armer, we again returned to the southward.. 
At the West Ice, abreast of Disko Bay, in Lat. 68^ 98^, we saw 
many whales, three of which fell to our share. On <me of them 
was found a great numhi r ol cru^laeeouh msccts, aiiiiuuig lo 
ihe skin by their liooked claws. 
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Om tbt'lW^ we bM amfta tbe novthimd, with a detami- 
nt^dxm to await the bfcaking up of the ioe, rimhl a p e w g c be 

still impervious. On the 18th, we passed close by the north 
side of Hare ibiand^ without meeting with any obstacle, — a cir- 
cOMtance nucb to tiie satisfaction of every one on board, ex- 
enptmjiBlf, who would have been yery waU pleased had we hetn 
detained here ftr a few dayt. I had, tlH now, cherished the 
hopt^ ot' acquiring sditic additional knowledge of the natural his- 
tory of thi^ island, or at leabt of coUtcting specimens of those 
phuitft I had before observed ; but now that we have got to the 
northwavd, it is doubtful whether I ihaU have aa opportunkj 
of knfeg upoa any part of the Gieeiihaid coast, or adjabwt 

islands. 

Nothing occurred to stop oiir course to the northward till 
abreast of the Women Iislands, in about LaL 73^. Here 
were several veiy hirge floes^ which we were a|)pRlieniive 
would dstlua as for some tnae However, by fiat of towing 
and warping among diem, we soon got into open water, and 
pursued our course to tho northward. 

With fegard to the appearance of the coast, 1 may obeerret 
that betwBt LaL ll"" and tS; it is less fai^, and of a moie 
inifaiii app sa raa e^, than any where to the soutiiwanL Be^ 
yond this, in Lat 73^ as seen from the ship, it seems to be 
entirely composed of a red coloured rock, broken in many 
places, iato piecipices of a coosiderabie height. The tops of 
the nkniDtatns are, besides, more rounded than to the south- 
wevdv Of the lalbsir dtsniptaiu there is a remarkably high 
mountain, situated in about Lat. 7S° 50', which being perfectly 
conical, wiili a rounded summit, has been hence termed Sugar 
Loaf UilL More interiorly the valleys are coAqplecdy fitted 
with snow and iee, pvesenting to the eye an afanost wdutcmipi. 
ed surfiuse, on wlnsh no* trace of land ean be observed* 

In Lat. 7i®, and about five miles fiuin the mainland, are 
three small flat islands, the haunt of myriads of sea fowl. Of 
those the various species of duck being the most idiuadaut, they 
have besAbeneeterssed Duck Uandsb Thm-the crews of tiie 
diftrent ships cAen supply themsdves with eggs, which, at this 

season, may be coUetted in great quantities. On the 26lli 
June, being becalmed at the distance of about a mile irom one 
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wt tht iilnd^ wa enclfed to fmetd to the- iboie Uk coUmI m 
many eggaaswo eayM find. A bprtbeiMg nwotdlngly got wdy» 

we rowed towards one of the isUncLi. On a near appronch, we 
C4Mild see mimerous flocks of ducks flying about in diiferent di- 
rem)n9. Tliey were all of thaC tpaciei c£ duck named Eider 
IMk {Amm flioUMmay The qwt cm wiuok m lattded w»a 
Btttly Wat; and, bcaog wtt and spongy, waa camphtely &h&^ 
run with moss, to the exclusiofi of almost every other vegetable. 
The various species of" Ili/jmum and Polijtrichum were the 
molt abundant^ but none of them were in irucuticaUon. On 
IB WMiMinrfi OB the wiett nde cf tiio iaiind^ i obaerved a oa eea l 
plti^troof winch ooly ware ip fl af pei^ via. aAMifl%wilh 
iimaie leaves, hairy on both sides ; calyx, with ten nearly equal 
segments; and a flower of the size and colour of our PotefUilla 
vtrm. The other waa a apaciea of ^Sulia:. Besides these^ thm 
w^Jsmkma^dmUiragmut, O r i ui k m la i ^ gl mm w Silmmmmi 
Jk^SMmimhun^um^ Farmer mik$mkf^Fisituea^ prohiMy 
F* WB^pa^a^ Sallx herbacea^ and a Carex, pefhaps C. rtgidai 
These, with two or three others, (whose names I could not as- 
certain), I coliacted for the Kdinhnigb Botamc Garden. The 
iMve comBon Bpeoiaa oC If Mi hwi f wova C ^ii» i Mi <itoidfaWi and 
fMMfify and vatioua ^peciea of Cyrophtra enmMting the Mfca*, 
Of the minerals, the island i^ords but two species : the oaa 
which ibrms the top is of a more crystallised a|^}earan€e ; the 

other, « gEcyisb coloured reek* datcenda in ofah^ fycate to the 

AnMMig the tufta «f caais aad othor hiffcagfli and generally 
in a sheltered situation, a few nests were obserred They all 
belonged to tlie £ider Duck, and were copiously lined with the 
down of that bird. Few egga ware ibuad in them, they haviiy 
hem dbeady lohbed by the ckwb of awie of the othv liiipL 
In a pndpioe by^ the ■cathaee were Mmal naila of bfank gnl*^ 
lemots (Colymbui gryUe), This bird nesdes in holes deep in 
the rock, and lays but a single egg, large for the size of the 
faisdj^ of a greyiah ooioiir, with dark brown ^pQta» The gkub* 
eoqs gull (Xanit ^faiMM) laay fwA||» hntd hmt^ ilkaalA 
paig or two were aaan ilymg ebewt the Maad 

Upon the wfade, the productions of the island are but few and 
scanty^ when compared with thoBe of the land three or iour de- 
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glees to the southward. Tlie speciee of phaenogamous plants 
do not eioeed twtbe in number, and no. land anUnal, pro pei lj 
so called, ooukl be seen ; not even an insect, Islthough the sm 

siione with p^reat effect. Perhaps, however, a more !«surelv in- 
vestigatioii may discove r mure s|X'c k's wliich, in the very curso- 
rj view I enjoyed, might remain unobserved. I missed manj 
fine plantSy wfaieh, in my fimner voiyage, I gpstbexed oo Hm 
Island, and the opposite continent. 

A breexe having sprung up, we were summoned on board be- 
fore WL' cuuld make a circuit of the island, which, however, we 
suppose to be about three miles in circumference. Altiiougb 
the coast is low, yet the water deepens so suddenly, diat at the 
distance of two or three yards from the shore no bottom could 
be seen. 

Having got on board, wc matle sail to the northward in com- 
pany with iifteen ships. Aliead of us were two or three very krge 
floes, which I imi^^ned would have cffectualiy banned aU fiv> 
ther passage into the more northern regions. Resolved, how- 
ever, to surmount every obstacle, rather than relinquish our de- 
sign, we entered a*strt;am or " laite^ of water, about fifty yards 
in breadth, tbrmed by the recession of two large iiocs, the edges 
of which ran parallel to a oonsulenble distance. To aoceleratie 
car progress^ all onr people were ordered to go upon the ka, 
and pull the diip forward by the tow-rope. In the course of 
a few liDiirs we had gained about five miles, when we were ob- 
liged to leave off towing, the two floes having approximated so 
closely, that it was thought unsafe to venture £srtfaer. It was 
here (Lat W W)i on the S9th mslant, that we witnessed the 
destruction of a Hull ship, named the Brothers, while attempt- 
ing to pass betwixt two floes, which were in the act of coming 
together. That ship liod advanced ten or twelve yards only, 
when she was caught by the ice closing on each »de of her. 
The united eibrts of the crews of several other ships, to to- 
move her from her dangerous situation, proved quite unavaiU 
ing. The water rushed in, aaJ continued to increase, notwiih- 
standing that tiie pumps were ince&santly at work. In the 
course ol' three hours, she was reduced lo the state of a total 
wycck. 
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Our situation was by iio means saie ; for we were iodosed m 
mqh a numoer by the ioe» . that a passage in any diraetioii was 
quite . impractkable ; and had the wind blown with yuioKD^ 
(which rarely happens where there is much ice), our siluataon 
might have been very precarious. After having' sjxiu a lew- 
daya with much a»xiety> we were fortunately relieved from this 
enbanimKnt by the aqpafation of the ic^ ol.wbich we gladly 
availed ooKadvea to get into open water. 

All apprehension of shipwreck having vanished, I letara 
with pleasure to the contemplation of those various animated 
productions with which the Arctic seaa are so plentifully fiur- 
nished. In Lai. 15% we met with a ^* rnn^ of Sea Unicom s, 
{Mmiodm mtmeeimy They are gr^garioua^ moving dowiy 
along the surface by an undulatuig motion. The shki is smootk 

and soft, like UuiL of the whale, hvit of a white colour, intermix- 
ed with black, very much resembling some variety of marble. 
They are very quick «ghted, and, therefore, Mrith difficuhjr. 
taken. One whidi we kiUed by the stroke of a harpoon» near 
•ured about 10 feet. The twisted hem or tooth which pvojecU 
cd from the extremity of the upper jaw, measured 5 feet. 

Here the water teemeil with moilu!»ca oi ditferent kinds, said 
to be the natural food of whales and other cetacean. The more 
ntuneniui wasaqpedeeof Clioiaboot an inch in Jength, movii^ 
horizontally through the water by means of two fina cl a eonieil 
shape, which it throws from side to tdde. Equally abundant 
was another small roundish black coloured inset-t, about the size* 
of a pea. It iii inclosed in a remarkably thin shell, and turns by 
meana of two fins^ which are protruded from itaorifioe. A small 
medusa was likewise very plentiful When taken in the hand» 
being of a very soft gelatinous teztarew it immediately lost a con- 
siderahle pon Kill of its substance ; vet still retained iu» original 
form and vitality. It is of an octagonal form, and moves through 
the water by a tremulous motion, observable only at the 
which are ciliated^ ezhibitii^ at the huter paft the moit brilliant 
colours. 

I do not recollect of having any where seen so many of tliose 
birds named Little Auks {Jlca aUe)^ as among the ice betvrixt 
the latitudes of 74"* and The water in many plaoes, for a 
considerable space, was literally covered by them ; and oocaskm^ 
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ally tiiey might be seen Hying past tlie ship in flocks inniuner- 
able. I iunre bflftw&obMmd, thai Um bMnldflmkms tki^ 
ioo. The-^uantity of bhikaii up ioaft ftiadiig aboiit» ml^ pen. 
haps, acoouot for these birds being seen in suclv number& Th& 
uUicr birds were the same with tliose whicli occur more to the 
southward. I sliould, however, mention cam-j^tedea whicli I da^ 
iioirMollcct<rf'lia»ii^belb«eMen^ Itb a iped» of Tfui^ 
with pinnated webbed fcat^ like tfae led PkOaiope (TVii^ 
Jn/perbofiea), but diffeiv fiwm this spe<aea noi enly in colour but 
in several more important distinctions. 

Having sailed along the east coast to about LaU 7b" IC 
without iteing any whaie8» we etood id the wcitmid; and hai^ 
ling aailBd fiir abent tOO milea in thia hitter dinedan, wn-aM 
in flight of the west coast. Ita appcaranoe is difermt ham tint 
of the east land, being much more low, but rising gradually in 
the baok ground into mountains of a considerable height. 'Xhm 
are hen Mveral ciAandve bays and aoundsy themofteonadenblt 
•rwhiclibLBnGafllarSounij^i»aboutLal.74f*0O'. Wecntead 
it on the Ist of August, but having proceeded up for fifteen 
miles only, we could draw no inference respecting the posa« 
bihty. of a N W. Passage, nor did we hear any thing of the l>is* 
oovery Ships. We obtenred the cumnt to lUtt'innrMably <ni^ 
wardsyattbe rate of about three ooe4udf knet» The hind oft 
both flidee rises irery high, and is eomed with ai^imneBSS body 
of snow and ice. The shores are flat, and apparently worn 
smooth by the action of the water poured down finom the high- 
er huid,. ThewnnialS'On the ooast were bean and walrusses; 
the former very .namsious, which h^dibeea prababij aUniedby 
the number of whalse which nugfatooosaiefiatty be seen elasata 
the laud. There were other ships which penetrated much far- 
ther into the Sound than we did, and the acounts they bring of 
thepossibilkiasnfa paiiiigfrhy thb Sonndars^ cb Uie whoii^ 
favoinble.. 

On die IftthAtiguflt we returned to the «a8t knd( and ha> 

ving taken in a supply t)f water from an iceberg, we made tlie 
best of our way doiwn the Straits. On the 3d September we 
doubled Cape Facevell^ and, on the ftlU^ artirod at HuU, with 
twelve fish. 
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An. XIL<— ifanolr ^ ifm ^ ef Maetin Hxnby Kla- 
raoTH Bj £. 6. Fischsb. 

IVIartjn H£NEY Klaf&oth, who was Ik rn at Wcrnige- 
xode on the l&t of December 1748, and died at Berii^ ofi tbe 
laicif Janimy 1817» a nmaricable iBttaim of the extant to 
wliiA a |MMP«riblfldUn^d^erkadf, by a calm, but oon- 

fldentious and jxu-severing assiduity, from a fate which seeded 
to hsLve doouKxl it to mediocrity or inidguificance. His father, a 
citizen ci Wemigerode, had the misfarti^ to lose his i\(hole 
gooda bjr a great Cve^ imil»dOthof Jt]ii»l7^1,aothatbowa8 
alife to do litde or ncMngior liw ediiealioii of his duldrcn. 
The mibject of this memoir was the second of tlirce lirothers, of 
whom the eldest, a respectable clergyman^ died inany yeai .s ago 
at Fiancn on the Hnvei^the youngest, who was Private Secre* 
taiy at War, toad SMga of tha Afdiives of the Cabinet* died a 
€em yean ago at Bei&i. .Kkfnotli, lUce his two bn>t|iei% ob* 
tttned such meagre instructions, in the Latrii language, as the 
school of Wemigerode aflurded, and was obliged, like them, 
also to procure his small school fees, by singing as one of the 
dnndi dioir. But the cirpiintatiipce which the wiriam of 
Pkafvidenae made the bqg^nning of Ina lvM^^ 
IB life, seemed Ukely at the time of its occurrence to have 
placed him in a sphere inferior to that of his brother. It was liis 
first intentaon, as it was also that of his eld^ bi:other, to have 
Mdied theolqgsj, but an umaeritert haid tnatment whkih. he 
ma with at scshool, aocfisncUnedlumtoBtudyy that he d^* 
mined, in his 16th year, to learn the trade of an Apothecary. 
Five years which he v, as forced tu s^^nd as an apprentice, and 
two which he passed as an assistant, in the public laboratory 
at -Qaedhnbuig, do not seem to have furnished the best ednsa* 
tkmftr a great chemist; itx they |>hoed lum out of the reach 
of scientifie study, and instead of that,^ secured nothing for 
him but a certain mechanical adroitness in tlie mont common 
fibaniuiceuticai preparations. In a paper wluch was found 

* Atad at the Publk Sitting of the Rojral Academy of Sciences nt Berlin* on 

y 2 
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among Uiose that he hw^ kft behind hun, he dms expresses 
himself : I cannot boast of the uurtruction which I have re- 
ceived fiom my teadien. On the contraiy, I was obliged to 
content myself with audi niformatiott as I could gain, in tboie 
times, from the mechanical operations uf my elder coin})cUiions, 
and with the perusal of a few old Apothecary books, for the 
study of which, too, I had but little l^sure.^ 

He always legarded, as the qxicfa of hia sdcntific instnic. 
tion, the time when he first entered the public labantorjr 
at Hanover, in which he sjxnt two years, namely, from EaisLer 
1766 till the same time in 1768. It was there that he first met with 
some chemical works of merit, especially those of Sjnelman asxi 
Cartheuser, in which a higher sqentific qarit idready brathed. 

The love of sctenoe thus awakened, naturally aimed set a 
more complete developement. He was anxious to go tu Berlin, 
of which he had formed a high idea from the chemical works 
Pott, Heokel, Rose the elder, and Markgrai'. An opportuiatj 
presented itself, and, about Easter t768^ he was placed as asriat* 
ant in the Idbomtory of Wendland, at the agn of the Golden 
Angel, in tlie Street of the Moors. Here he employed all tlie 
leisure wlilc li ;l fDnsc leniious tljschiU'gc of the cluUCb of his sta- 
tion left him, in completing his own scientific education. And 
as he judged very correctly, thai a prafounder acquaintanee with 
the andent languages, than he had been aUe to bring with \am 
from the Latin school at Wemigerode, was indispensable for a 
complete seii nuiic education, he appHeil himself with «»reat /t al 
to the study of the Greek and Latin huiguages, and had the 
good fortune to enjoy in this study, the assistance of a worthy 
and learned Preacher and Doctor of Theology, who is still alive^ 
I mean Mr Ptippelbaum. 

Alter two years and a half, that is alxiul Michaelmas 1770, 
he was permitted, by fortunate circumstances, to go to Dantzig, 
as assistant in the public laboratory. But in March of the fol- 
lowing year, he returned to Berlin, as asnstant in the office of 
the elder Valentin Rose, who at that time was known as one of 
the most disiiiifrtiisheH i liemists of his day. But this eoiiiuvuon 
did not coutnme long, ibr Hose dieil in 1771. On liis djeaUl* 
bed he requestal Klaproth to imdertake the superintendaooe of 
his ofiioe. He thus, alter a most honourable and long continiied 



Digitized by 



. M. Fischer's Memoir ufliic Life ofKbpraih 321 

trial, beoune miperintendaiit of the office of Rose, in whidi a 
greats number of distinfruished chemists were formed than in 
any other, since, Ijeside Uie elder Rose and Klaprolh, this office 
atibrded a larger or smaller portion of tfa^ education U> Hcrmb- 
atadt, Gehlen, Vaientin» the younger Rose, and several oth^ 
exoellent phannaoopoHsta. Klaprolh not only auperintended this 
6flice for nine years, with the most exemplary fidelity and con- 
scientiousness, but, vvluit [)articularly displayed his honourable 
character as a man, he hini.^4f undertook the education of the 
two sons of Roae, as if he had been a second father to them. 
The younger of the two died wheu he had scaioely reached the 
age of manhood. The elder, whom, after his own example, he 
permitted to pass from the study of theology to tliat of medi- 
cine, became in after life his most intimate thcnd, and the asso- 
date of all lus sdentific reseatdies. Several years before the 
death of Rose, wluch happened in 1806^ mudi too soon for 
sdenoe, they wrought together, and Klaproth was seldom satis- 
fied with the rLsnlts of lus experiments, till they were rept^ated 
by Rose. Klaproth often asserted to the author of tlii:» memoir^ 
that, in regard to many of lus discoveries, as, for instance, with 
respect to the important method of analysing by means of ba- 
rytes, he scarcely knew whether the merit of the discovery was 
more to be ascribed to himself or to Rose. Like Videntin Rose, 
aU the otlicr meml)crs of the worthy family oi Rose honoured 
Klaproth with the attention of diUdren till his deadi. 

In the year 1780, when Kkproth was thirty-seven years of 
age, he went through his trials for the office of Apothecary, with 
d!stin<Tuished applause. His Thesis, ** On Phosphorus and dis- 
uiied Waters,"' was printed in the Berlin Miscellanies for 1782. 
Soon af\er this, Klaproth bought what had formerly been the 
Fkmming Laboratory in the Spandau Street, and he niarried 
Sophia Christiana Lehman, with whom he lived till 1809 (when 
she was taken from him by death), in a happy stale of oiarriage, 
die fruits of which, three daughters and one son, now survive 
their parents. He aintiniied in possession of this laboratory, in 
wtidi he had arranged, for lus scientific labours, a small work- 
loom of his own, till the year 1800, when he purchased the 
room of the academical chemists, in which he was enabled, at 
the expence of ihc academy, to furnish a better and more spa- 
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cious apartment for his labours, for his extremclj valuaUe nu- 
neialog^cal jumI chemical coUcctkm, and for bis lectures. 

As MOO as Kiaproth bad broogbt the Bust arraogcmentof bis 
ofHce to perfection, — an office which, under his insj^ction and 
management, has always been a model of a laboratory, conduct- 
ed upon the most exceilent principles, and governed with exact 
GGOflcientioiume88»— there appeared in CrdTs Chmical Jwiali, 
*^in the Wfi^nga of ihe Socieiy far iht Fmmotkn of Naiural 
Knowlt'd^iey — m Scllcs Coniy'ibUii>*i^ io the Science of Xoture 
and of Medicine f — in Kokkrs Journal^ and in other periodical 
works, — a midtitude of essays by him, which drew the attention 
of ail diomstSy and ailermrds gained for bim the rank of the 
first analytical ehemlat in Europe. Of tbese labours, we my 
mention only an "Emiy on Cop«al, — on the Elastic Stone, — on ^ 
the PearloSalt of Proust,— -on the Green Lead-Spar of Tschop- 
pau,->-on the best Method of preparing Ammonia,— 4m the 
Carbonate of Barytes^-^n tbe Wolfram of Cdnmn»<— en 
tbe Wood Tin«Ore,--on tbe Violet ScborI,-HMi tbe cekbrated 
Aerial Gold,— ou Apniite, — and so forth. All thc^ labours, 
by means of which scienli6c chemistry was illustrattil and en- 
xicbed, were gone through before the year 1788, when he was 
adopted as an ordinary member of the physical class of the 
Boyal Academy of Sciences^ tbe Royal Academy of Arts ha- 
ving elected him one of their members a year l)eforc. From 
this time, not only all the volumes of our acatlemical me- 
moirs, but Bevend of our well known daily papers, contained a 
multitude of new discomies by tbb acoomfdished chemist; and 
we dnist aay, tliat» amidst all tins crowd of bis works, there is 
not one by which we have not been led to a more exact know- 
ledge of some one or other of the productions of nature or of art, 
siooe in these works he has either corrected fal^e repreaentaiions, 
at ejttended views that were before partially known, or bas 
revealed tbe internal and ibrmeriy unknown oompositiaii and 
mixture of the parts of bodies, and has made us a(^uunted with 
a mullilude ut uew elementary .substances. Amidst all these 
labours, it is difficult to say, whetiicr we should most admire 
the fortunate genius, which in all cases readily and easilj di- 
vined tbe point where any thing of importance lay oonoeakd; 
or the acutcness which enabled him to find out the best means 
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of nhtuiniiig his object,*— or the unceasing labour, ami ilie in(X)m- 
panible exactness wilb which he developed it,— -or, lastly, the 
puTOMimiificlediiig Wider wfaidi he asted, snd which me le- 
Moeied lit the utno6t posnUe dntance from eveiy eelfighy every 
Avaiicioiis, and every contentious pur]x)se. 

He very properly began in 1795 to collect his works, which 
were dispersed oniong so many periodical publications, oiKi te 
edite them loider the tkk of Ccmlridiil^ 
iedge tf Mhmi £9ik$. Of due work, whkh muet elways be 
m classical production in chemical literature, six volcnnes hed 
appeared by the yviiv 1815. It contains, in no lower than W7 
treatiaea, the must valuable part of all that Kiaprolh liad done 
ftr Clunnelrir end Minenihigj^ and it is to be wiabed that the 
pnAls nay so turn out as to lead to the coDecdoii of a few 
^ eegayg which still remain dispersed, into a fieventh volume, and 
to the famishing of the whole with a good mdex ; an umicrUu 
king which, to a young cliemLst, anxious to perfect his know- 
ledge, would be as full of instruction as of pleasure. 

Beside Xlaprodi^e own pmted works, the interest wbadk he 
took in several important labours of others, ou^ht not to pass 
tintioticed. He sujXrrinieiiJcd a new edition of Gren'^s Manual 
of Chemistry^ with respect to which, however, he did not seek 
IveaniiBD fnobb merit by what he added, as fay what he took 
Awaj end oomcted. But the part wUdi be took m ifae Ciieni. 
eal Vocabulary, which was edited under has own name, and that 
of Wolff, was of great im|)ortance. For although the composi- 
tion of every pailicular article was the labour of the Wrn^d 
Piotesor Wolff*^ yet Klaproth took such an active interest in 
Ao'imk, that lie read through every hnportant article belbre 
it was pRiited, and assisted the editor, on all occaskms, with the 
treasures of his experience and knowlecipi'. In the German 
translation^ too, of BerthoUet on Afiimty and on Chemical 
fitnCics, the author of the present memoir was much indebted 
4o tttt rerisal of Kiaprotfa. 

H the amthor of this memoir were to coUeet the merit of 
Klaprotli .IS a chemist into one great feature, he would place it 
not 60 much m the discovery of new metals and earths, as in the 
i*i«ilkm of more exact and more perfect methods of anaJysia, 
jthan were known before his time. The former kind of merit is 
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more adapted to draw the attention of the public at large ; but 
the latter is of infinitely greater consequence to science. Pas- 
sing by the numberless small expedients which JJapcoth de- 
vised for procunng a more umnuoad degaaHOim. and sBp artk M 
cxf all kinds of mattm, only nodoe at proeont thai he ouckh- 
ed experimental chemistry with two new methods of analysis, 
which are unlnmLcd ui their a])plication9. 

The first of these was the complete re^lution of the hardest mi- 
iienis, by means of fluid caustic alkali, instead of the fornier treat- 
ment widi diycaustk dkali» which had introduced tlie use of 
crucibles and saucers into experimental chemistry. The com- 
plete resoliiiKin of hardest stones, by this method of analy- 
sis, has enabled us to ascertain, with extreme accuracy, tlie 
quantity of earths^ oKydes» metals, and even of acid8» which 
mmarals contttn. Exact analyses of this Idad.iemain sore for 
ever, and are of importance to the scienoe, i nd ep e n dent of any 
discoveries which may be made, respecting the particular nature 
of the substances mentioned. As, for instance, tlie capability of 
facing decomposed, which was afterwards discovered to belong to 
the earths, makes not one cyi^ier incorrect or superfluous in such 
analysis. The advantage of this method is particularly endnt 
in the deconijKjsition of a>rundum ur diamond-spar. As Kla- 
protli first attempted the analysis of these bodies, by the former 
method of decomposition, he found a considerable remainder of 
matter unaccounted for. On the suspicion, which he then eft> 
pressed, that dna remainder mii^t p^haps be a new, and yet un- 
discovered earlli, many compilers of school books were in a 
iuin y to a(hni( the earth of corundmn into the list of the simple 
earths. But when Klaproth repeated tlie analysis, by means of 
the hquid alkali, he found, that this substance was cue the 
many compositionB of alioeous and argillaceous earths^ which 
had not previously been known, and which in, former analyses 
had someumes been referred to the one kind of eaj tli, and at 
otiicr times to the other. In the same mamier, the chemists of 
England gave an account of a spedes of sand, which had been 
hmight from New Holhuad, as a new earth; but Klapiolh 
shewed, his new method 6i analysis, that this body also^ 
which had already been introduced into introductory treatises, 
imder the name of the Austral l^^th,"" was nothing but an vor 
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timate mixture ot siliceous and argil iat'eous earth. Indml, the 
first analyses that can be ounsickred as ceruin, are tliose whM^ 
haive been tindertdben on tfab plan. Henoe^ by this disoovciy, 
aloMt all the more early analyses have lost thebr value. Of 
what inestimable moment such a discovery must be, not merely to 
experimental chemistry, but to the whole of the science of nature, 
even although K lapioth had not discovered by means of it a single 
ludoiown body, does not require to he more pacticidaiiy stated. 

In the nunwRMis eiaot analyses wbidi Klapeoth oonduoled 
according to thiii method, there was almost always discovered at 
last to Ih? a small loss, that is to say, the weight of all the single 
oomponent parts was ascertained to be somewhat less than tlie 
weight of the ninenl which had been analysed. He ui every 
eese etated this loss with great precinon, and by this inoomi|>> 
tible regard to truth, he obviously procured for the results of 
his labours a much greater certainty than if he had pennitted 
iiimseif, as he might easily have done, to coaoeai this loss under 
koonndenbleGfaangse in tbedeeimal figures. He abo never gave 
ins molts, ashelikewiaeeasily might have done^ in agrcat crowd 
of decimals, by which means the appearance of mndi exactnew 
is soniLt inies gained, but he gave duI v -ds many cyphers as were 
sure. Ab long as the loss aau>untcd only to a few thousand 
parte of the wholes it nu^t easily be le&oed to those small 
Mirt ei pni niuch in every couiee of experhnents are nnavqidaUe, 
ham the limited nature of our senses and instruments. But, 
in some aTialvse>, ii^ Ibr instance, in that of rels})ar, a loss ot' 
some hundred parts was discovered. Such a losfi, oousukcuig 
the care with which Klapioth laboured, oould only arise froni 
some of the constituent peita having entiiely eeoaped obeerva- 
tkm during this method of resolution. Gonvinoed that this 

couid be neiLlier an ciirlli nor a nii'taL nor an acui, nor water, 
nor any other volatile matter, he at last began to sus|)ect that 
periiaps many minerals might contain a hitherto unsuspected quan* 
tity cf fixed alkaby which could not be discovered by the method 
ef analyees by means of these alkalies. This consideration led 
to Klaproth's second great invention, I mean, the uiciliod of 
uudysis by means of Barytcs, althougii, as was formerly re* 
marked, the ekoellent Hose liad no inconsiderable part in this 
invention. The event justified Klaprath^s suipieion, since he 
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actually discovered a amsiderabk quaiility fixed alkali m 
ielipar) poq>hyry-slate, and many other minerals. 

By the union of these two effective methods of analya^ 
I3iipRiCli hm m fust faraug^U tlM art of dmmai tuXjm lo 
mh a degree of pcsfectkm, tlut ivime joMhlid to expect aot 
only that all the fandamenlal oonsdtaents of minerals, but even 
their relative c^ualiues, will, by degrees, Ix^ deterininetl with per- 
lifict Qorrectness, Bui he not only iaid tbe foundation of this 
Mfbim; hebMevn iMrad a gmt lod MHidttiUe {MctMcf 
Ae Bopentrufllne HLianalyM hmve bbberto been tonadm 
cemct, that even in the most cireful repedtionsof them, whether 
with or wiihout any dmngc of the iiKthcxi of resolutioiu ^nly 
iaoonaiderable variaUons have been found. And, although, as 
kea been dooe lataiy by aoma mtobrotcd natuial bietatiaai^ 
0Mat unpnytenKiita bava ben tm^fgetta^ wontLy upon l^jpiK 
tbedeal ykms, yetwetn bound to demnd tbat die mwtabft 
sJioiikl fir^t Ix' yxilnted out by expenmealal investigators. 
Facts are the aoiy sure foundation not only of cb^istry, 
but of all adenoa wkbouft cie^on. Even matbePMrticg aaad 
lUlosophy afa no excepuona to tUa; ftr Aey muat mt on fba 
-ftwta of fMtvnd ooneeioaBiieeii if they are at all wdl IbundU. 
IIyj)olhelicai views are indispensable for the promotion of trudi: 
but it 18 dear tliat they can never fmniib a firm foundation of 
acknoe. Wherever, therefore, thmia aa evident uypmllMB 
between a hypothe» and fact% onr iiat dalty ia to axanine 
whether the ftmndatKm can be ao ckaied out aa to evinoa oMmt 
the incorrectness of the supposed facts or of the hypothesis. 
But if Uie foundation cannot be so cleared out, tlie auspickm of 
incorrectaeei must then fidl upon the hypothaaia^ lintUame 

^nSaiakm to fiMStB faaS bccn pRKfod* 

It'k henoe not to be doubted, that even di^lant pofrtefity «il 
honour the ments of this dislino^uislied man, who iias not 
merely examined and explaincti a greater number of facts than 
peibsps any other chemist, but who, UNffe especially by the 
nelhoda of anafyees pcopoeed by hhU) aa widl as b^ hia own 
excdlent modefe of proceeding, has shewed natutalista the wigr 
by which they may enrich science with new facts, and may 
render thobc that arc already known still mcnre periect and 
«xact. 
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The great caxe wbi^ Klaproth employed \\\ securing the 
neatness of hb e»perimenti» wiv not th« leiuit of hia mentSy not 
01^7 becaiue the groat ooBfidpncR wfaidi his Idbours deserve rests 

chiefly upon this circumstanoe, but also because in thb he waa 
a pattern Lo all practical chemists. 

To this quality must be referred the attention which he be- 
stowed on Ins inslfuments* When he had to do with very hard 
ndneralsy he used « mortar of flint, but 1^ previomiy aaaiysed 
it, and did not n^j^eet the small and scarcely perceptible in« 
crease of weight which the matter iiiKkr examination derived 
from contioued rubbing, and, aooordiog to the diiiereuces of 
dio substances that were before him, it was !)y no means a mat* 
terof little moment in his estimation, whether the poundii^'* 
wlneh was alwajrs continued till the body was reduced to an 
impalpable powder 'vs as conducted in vessels of flint, of calce- 
dony, of glass, oi serpentine, or of metal. And wlien he ope- 
mtod with fire, he always selected his vessels, whether earthen- 
waie^ of i^asBi of gfifribile^ cf iron, of silver, or of platina, 
upon feed principiles, and Aewed more distinetly than chemisis 
had previously l^een aware, what an effect the vessel often has 
upon the result. Not less important was the extreme care 
which he used in preparing pure reagents, for obtainiog wliicli 
in their most perleot state, he invented several efficient methodo. 

Nor must wepassunnoltoed hia sdemific mamur, both in oral 
dehvery and in composition. His language was simple and un- 
adorned, but clear, well delliied, and condensed. He never 
used more words than were absolutely necessary .for a complete 
ducidationof theBBatter inhand* £bs rather pointed out than 
Altered into any diaeufsive eihibilion of the grounds of his 
operations, — ^in general, he employed fenr reasonings, and only 
a simple statement of the essential cintumstanceK of an experi- 
ment and of its consequences. It was parUcuiariy remarkahk 
in lum, however, that ndther in his ml communicstjons, nor in 
wnting, neitiiBr in ]^iun words nor by hints, did he ever at- 
tempt to ezah Im own diseoveries, or to bring them neaier cither 
to the eye or the ear of his hearers. His pupils never heard 
from his own mouth how much science had been uidebted to 
him, so utterly orase was he to all vanity, all boasting, and all 
idfidmem* In a word, truth and sdence were every thii^ 
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with him ; the moment these began to occupy him, every other 
interest was hudied^ and passed into the back ground. 

The essays whidi he has given to the public, with a few ex- 
ceptions, contain analyses of inorganic bodies. But it would Ix* 
a inistake to infer from this, that his chemical knfiwktlgc was 
of a partial nature. It is quite natural^ that a man of excel- 
lent taients should devote himself with a preference to that par- 
ticular field in winch his first attempts had been followed by dta- 
tingtiished results,— where he had feimd many weeds to root out, 
much s|>;i( c to planted anew, and a great deal of imcultivat- 
ed ground to be rendered productivew But he i& not likely to 
have aooomplished any thing remarkdile^ even in that depsrt- 
* ment which he had chosen for himself, nor any thing that has a 
felaiion to the whole science, unless he is thoroughly acquainted 
Willi all it> parts. Every science is a great and intimately con- 
nected whole, no j)art of which ciin l)e cultivated with any im- 
portant results in an isolated state. It is true tliat a person of 
• peculiar tast^ n»y attach himself to one part of a sdenoe 
which, in its entive extent, is imknown to him, and in thatmigle 
department may make many discoveries, as FrankHn in electri- 
city, or may make some line obst rv;iLi(>iis, as was done by 
Gothe, in regard to colours. But, in such instances, the person 
must be at the greatest loss lor proper means of estimating causes, 
both in the material and intellectual worlds— he must be constantly 
exposed to the danger of mistaking what is insignificant for what Ls 
iiiUxu'Uiut, — what is great for what is sujk rfliious, — truth for error, 
and error for trutli; in sliort, his labours cannot have that com- 
pletely solid result which attended those of Klaproth. Those who 
knew him intimately, are aware that he kept fully up with the pro- 
gress of his age, aiid that nothing which was important witMn the 
donnnions of his science escaped his notice. But he was not 
satisfied with merely reading and understanding what had been 
done by others ; he repeated eveiy new experiment, to whatever 
depotaoent of his soicQoe it nrigfat belong, to oonvinoe himself of 
the oorrectness of the fiasts that were aunoQnced* Mow susoe|v 
tible he was of the impression of new views, was clistinctlv seen 
at the time of the antiphlogistic chemistry, when, with the utmoi^t 
alacrity, he overturned his whole previous system, the moment 
he was convinced, by a careful repetitioii of the experiments, of 
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the correctnesB of the fiicte on wfaicb LavcMaer had ibunded his 
new doctrines. £Yen ui his advanced yearsi he did nol ten** 
ctously adlieve to his old views. In earlj fife he had adopted, 
fike bD other chemises, the doctrine of affinides proposed by 

Btirgniaijii, as ilie louiulatioii uf his explanations, although Ir? 
took many opportunities oi' warning those who attended his W- 
tnres leapectiMg its insuffidencj. When BorthoUei^s investiga- 
tion^ iwpecting the kws of affinity appeared, be completely se^ 
tuAed hinuelf of the unlimable nature of his former views ; and 
although he ilid not think that, in reiiurd to ^ \ era1 particulats, 
he could assent to the decisions of the logcmous French chemists, 
he was yel per^Bctly satisfied as to the coirectneas of the princi- 
ple oo which all the investigations of BerthoUet piooeed, namely, 
Aai mo one power If adequate Is ^ explmuUMn of chemkalphe- 
nomtria^ hut that, even in the case of the simplcbt coiuposiiioii or 
resolution, several powers unite theu" energies. He also admit- 
ted the neceaaaiy consequence of this principle^ namely, that it is 
imposrible to arrive at a true scicniific theory in diemistry in any 
other way, hut by the most careful conaderation and investiga. 
tion of the laws, acwrding to which the intllvitiiKil ac iive powers 
and cinaimstances) that is to say, the powers of cohesion and oi 
expanaon, fluidity gravitatiQii, quantity, heat, light, electricity, 
and so forth, produce their effect Klsfxroth peioeived that those 
only who were conducted as by the hand by die presiding deity 
of the mathematics, could niakf any conbiJerable advances in the 
path which JBerLhoiiet liad opened up ; and he was hence sorry 
that his defective education when at school had permitted him 
only to obtaui a veiy svqperfidal acquaintance with that science^ 
in winch, with better opportunities, he would unquesdonsMy 
have mmle consaderahle progress, since, even without the aid of 
Uiat science, he had been able to appropnate to himself, in a very 
high degree, the exactness and solidity oi' the mathematical ta- 
lent The value which he put, in general, upon the views of 
Berthollet, was the motive which induced him to encoumge the 
author of this memoir to translate Rerthollet's investifraii(>iis lato 
the language of Germany. But, however little reason tlie trans* 
lotor Slight have to be dissatisfied with the recq)tion which his 
Isbours gained with the liuarary pubhc, it is impossible for him to 
conceal from himself, that they have never yet completely at- 
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laincd the end pru|x>;ied by ihcm. It woiilii not be ditHcult U) 
explain the causes of thi& They are to be found partly in some 
unfkvaoraUe •oddents^-i'partly in certain pecduurtfks oC the ige^ 
wfakh are not yery pro^Htious to deep acientifle itiidy. Bat 
s more detiuled explaiiiifioa ti ihtbt mw rn^knum k ftreign to 
the purpose of this memoir. The author contents himself there- 
fore, with adding, tliat, without making any pretoiaiaiis to the 
gtSi of prophecy, he WMf venture to assert, thirty noner or ktv, 
the sound prindpiesof BcrtlioUet niiMt be li^ 
chemistiy it to be placed on a tnofB ainenlifie femdation. 

Even at an advanced ])c'rio(l of life, Klapi-otii changed ins uui- 
\y views in regard to many objects, as, for instance, with respect 
to the problematical Ixxly; named Muriatic Acid ; with mpeot 
to the irapaoBbility of decompo ri ng the a&atiea and earthy aad 
eeveral other points ; and bylheee changes of opinion, heibsw- 
ed, that even advanced yeaxa hud not deprived him of tiie 
power of being struck by new views and ideas. 

With so many distinguished scientific claimsi it is not to be 
wondered, that all the learned soeietieB in Surapc^ whne ol^aDt 
wan in any way connected with physical eoienee, diotiUI hme 
reckoned it an honour to have the name of so iliuiiLrious a m:m 
in the list of their nieml>ers. Beside the two Academies of 
Science and of Arts in Berlin, he 'was also a member of the Acadia 
miesaf Pans, London, Petenbuig, Stookholniy Cifwhagini $mA 
Mtnuch, andof many assoeiatkms of leaned men at £d»bi«|gh» 
Berlin, Paris, Moscow, Brussels, Erfurt, Halle, Erhmgen, Jena, 
Potsdam, I.eipsic, Hamm, Rostock, and other places, Anioiig 
his papers, there was found, after his deatli, not less than thirty 
diplomas from learned aocietieB; andthelung^cf PmMis)n{M» 
ed to these honours, in the year 1811, the order of tlM Bed 
Eagle of the Third Class. 

The State, ttx), in acknuuiedgnient of Klaprotli's nients, re- 
warded his industry in a variety of ways. So £ar back as the 
year 178^ he had been Aasesaor in the Supreme CaUege «C 
Me^one and of Health, winch then existed; at 
riod, he enjoyed the same rank in the Supreme Coundl of M^* 
dicine and of Health ; aiid when this College was subverted ui 
1810, he became a member of the Medical DeputaUon attached to 
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the Ministry of the Interior. He was al£o a member oi tlic Fer- 
pelua] Court ConimiMiop for Medicines, Hi* lMtiire% too» pio- 
cuved fat liim aeveral mmniMil atiMtkma For as soon as the 
pviWo bmM aequainlwi inth hiB graft cha n ncal acquimmls; 
he \\ as permitted to give jpeariy, two private courses of lectures oa 
chemistry, one for the officers of the Royal ArtiLlery Corps, the 
olher for persons not connected with the army, who wished to ac- 
niipMi ibmmdw ftr Mme pnactiGai mpkxjmmU Both cf 
llra»leoCitMamiiied«fhMMds«iiln^ The for- 

mer led to his appointment as Professor of the Artillery Acade- 
my, instituted at TcmjKHioff, and after its dissolution to his situa- 
tion as Professor in the Royal War School. The other lecture 
pmuiad for him the ProfoMon^iip of GhenuaHy in the Rojyal 
Miaing Inatitiile. On the fBtahBiihiiMnt at the proicnt Uni- 
▼ereity, Klaproth's lectures became those of the Univeraty, 
and he himself was appointed ordinary Professor of Chemis- 
try, and member of the Academical Semite. Iksides these 
pwhhn hctuwiBf em' depslad ftisnd was an active ittmnhiflrfiraiii 
17VF to ct a sBudl aeioilifie sodety, wludh met jeaily, 
during a fow wedis, for the purpose of discussing the more re- 
condite mysteries of the science, and of which ail the members 
stiii retain hveiy recollections. 

I canaol lesst the ineUiiaiioii which I fod to icpeat in tins 
pboe^aieniark wUehKh^Mieth mndtomakeiespectinghispie- 
ledions, and which he repeated more than once to the author of 
this memoir, as well as to i>cvcral other friends. As long as his 
iectuxes were honoured by the presence of students only, they 
'aroe nnmefonaLj attended and earnestly iistaaed to; hut whea 
the State began to pay for a part of the studentSi a confldei»* 
He number of these began forthwhh to take a very irreguki: 
and diminished interest in the Icctiu^s. 

It is certainly exceedingly proper that the State should take 
an imerast in the scientific aooomplirimienl of its sofagect^ by 
Ae tttd&aad achookof diflbent kinds; and it is still more 
proper, that it should afibrd to those who have not the means^ 
Ae pcjssibility of an cnhghtened education; but, perhaps, it ould 
be most desirable in cases of this kind, not to release any of tlie 
scholars from the duty of paying for instraction> but rather to 
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assist the needy, by funiishinij them, from a particular source, 
witli the fei'i^, whicii ali shoultl be lK>uiid to pay- 

lo an aUODpt to do justice to the mehts of Klaproih, i can- 
not ataogether {msb over one pirt of them, which might readi^ 
ranain inmoticed by the |iuUiC| althoii|^ it deeervoi to be ge^ 
nerally known,— I ivpeak of the ^rt^ and beneficial influence 
which Klapn)th, along with several other very respectable men, 
had upon Free-Masoiury. It hm not escaped the notice uf the 
public, that duiing the preceding centuiy all aorta of Soderies, 
aleheniy» ghoat-^aeeing, Boaicruciaii entfauoaauiy and many odw 
things of the same kind, had crept into Free-Maaonry. But their 
iniluiiue, cJthoii^h for a time it turniKl many heads, could nei- 
ther be long tx>ntiiiued nor ui extensive operation; l)ecause wiib- 
jsk the aociety itaelf there were always vaea who kbouied la 
counteract thoae errarsy and SJaproth in particular waa one of 
those reapectaUe men who eaniesdy and poiPerfiiUy wngod war 
with (kceptions of that kind, who emleavoured to ex|X)se it in 
all its inHigniiicaiice, and tneii to bring hack those who had en%d 
into tlie right way. How much he was assisted in this office by 
hia profound ac^uaintanoe with the aciHioe of Nature and by 
hia incomiplible integrity ; and how well he haa deearved by Ui 
labours, not only of science, but of the human raee, must be 
evident to every iinprejiulict'(l (Krson wlio has but u nioderate 
aiH|M»ip*4">''^ with ilie intricate cumicctions oi' human ai&urk 

In the pvcoeduig remarfcai I httve noticed many homniahie 

charactmstics of thie excellent man, and shall feel happy, if, ia 

concluding tini» memoir, I could present you witii a likeness 
of him. 

Among the most remarkable traits in his character, were hb 
inoomipcible regard for every thing that he believed to be trai^ 
honourable, and ^^ood,— bis pure love of adenoe, with no fd^ 

leiice whatever to any selfish, ambitious, and avuiicious feeling, 
—his rare niode^y, uudel)ased by the slightest vam-glory or 
boasting. He waa benevolently diapoaed towards all ment and 
seldom or never waa a alighting or oontemptuoua wosd ras p eot* 
ing any individual heard to fall from him. When he waa fixoad 
to blame, he did it bnelly,and wi;liout hitteriu -s ; for his blame 
liad always respect to actions, and not to pei*suns. His friends, 
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•8 wdl as his relations, feel severely his loss; for every person 
fi5 wliom he IkuI once given his confidence, might depend upoik 
tiic unchaugeabieafiss of it. His friendship was never the resuk, 
like that of so many other penonsy of ai^ adfisb cafeulatM», but 
was always founded cm a favourable opinion of the penonal 
worth of the man. Amidst aU the unpleasant accidents of his 
iiie, and of these there was no v.aiit, he shewed an inviocibie 
placidity, founded, not on any want of lively feeling, hut in the 
firmness of his resolution. In his common behaviour he was 
always pleasant and oomposed, and very far fnmi bebg disndined 
to a joke. To all these virtues, the chief ornament was aikicd 
b^' his true religious feeling ; and I believe I am not saving too 
much, when I aver thiit he was a model pf the true meaning of 
that epithet^ which is so firequently misunderstood. His lel^giiA 
cnmigted not in words and forms^^in devotion to the system 
of any party,-«4n a general assent to ahy thing external, or to any 
Aing artificially constructwl,— -not lu jKisitive doctrines, nor in 
any ecclesiastical observances, which, however, he conauiered lo 
be necessary and honourable, ibut in a zealous and conscientious 
diBcfaaige <tf all his dutie8,--4iot only of those which are imposed 
by the laws of men, but of those holy duties of love and charity, 
which no law of man, but only that of Go<i, can command, rmd 
without which ,tlie most enHghtened of men is but *' sounding 
brass and a tinkhng cymboL^ He early shewed this religious 
feehng, by the befoxe-mentioned great and honourable care which 
he bestowed in educating the children of tliose to whom be was 
hound by no external interest, and by no human law. Nor did 
he shew less care, at an aftiT |>ciitKi, loward:^ the assistants and 
apprentices of his office, to wliom he refused no instruction, and 
in whose success he took the most active concern. He shewed 
his religious fbeling still farther by the very strict conscientiDtts> 
nets with whidi, as the possessor of an office, he laboured for 
*the best condition even of such things as did not fall under views 
of policy. He shewed it, in the iafit place, by the pleasure 
which he took in every thing that was good and eaccellent, an} 
by the ready interest which he felt in every undertaking wbid|. 
he believed to be of general utility. In fine, he was a inao 
equally reuujved from the superstition and infidelity of his age^^ 
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w ho carrietl the holy and eternal prindpleitif id^MO not oA 

butm tlw iiuiiobi feelings of his heart, from whence they 
emanated in actions which, pervaded and eoiM^bied whol» 
bdag jod jGoaduet. 



Apr. XIIL—Ofi terlam nmat^Mk Inskmcn cf dmaHan 

one auid of Double Refractiouy m eaptmireioPohrixedLfffki. 
By J. W. Hkrschel, A. M. F. R. S. Lond. k Edix. and 
of the Camb. Phil Soc (Concluded trom VoL IV. p. 344.>. 

liuT the structure of tlie oyBtal under examinatiaiiiiyec 
sMMe cofDpoitiided than wbat I have heen deamlang. i>r 

Brewster has already, in a highly interesting paper in Ae ESn* 
burgh Transactiotis *, described the union of our first variety oT 
apophylhte with another, possessing two axes of double reirac- 
fifln^ fanuttg regular oolumnar crystals^ eonsistiiig of an bteiiof 
portion of one sontnindcdl^meaae o^ 
&c. The specimen I am nowdescribing, however, presents^ 
hitherto unicjue eoiublnalioii of no less llian three disUuci sub- 
stanoeSy having each but one axis of double refraction, uniting 
to form a nngle crystal, and following regular geometrical laws 
of juxtApoAtioir. In examinhig the two plMs as above detaik 
cidvthe por tion s nujst transfMient and untfenn in their -structure- 
were sekx:ted, and uisulatcd from the rest, by fasteiiin|^ them 
over holes of about an eighth of an inch in diameter in bheets of 
lead. But idien tlie whole pktes were eJLposed to a polarised 
beam, each was observed to consist of two distinct portiooa or 
eompartmeiits, as represented in Plate VII. Fig. S, where the 
interior parts a &c<i^ are those already examined ; the border 
JLBCdcba being separated from the inner jKjrilnn by a plane of 
Junction which, in the thicker plate, appeared, on inclimng it, to 
be markednith a series of pretty broad coloured fringe^ wboee 
origin is suilciently obvious. ConndierBUe irregularity a^peuv 
ed in the structure of thisL border, but, at a perpendicular ind. 



* This pa]Kr IS priDted in UUii Journal^ voL i. p.. 1. and aever Hiytpau&X la the 
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in the polatixed TmU tf certain CryaiaU with one axis. 3S5 

, deoae, or when induied tX. assy ang^e in the plane of primitive 
polarinirion, or m one pcrpen^eukr tc^ it, k had no action u^xti 

the incident rav, howi vi i tunied nniiui in its own plane. Of 
eoursc it has but ouc axis oi doui^e rciractuui, and that at i tgiit 
angles ta its laminar* - 

Hie faasl and moat ttsanq^rent portion bennf aaleetedi and inr 
anlated aa biefiMie, rtha pfale wm irtdehad in the dl apparatus, 
when the tints devcloj)ed on inclitiint; it in a plane making an 
angle uf 45 witii tliat of primitive polanzatioD^ were as ibUows : 



Table IV. — ApophyUite^ third Variety. Thickness :=.^^4^9» 




Ordinary Pencil- 


Extraordinary I'encil. 


©• IK 

17 Q 

29 15 
39 14 
47 36 


White. 

Yell ow I sh • white. 
Pal^ jdlow, 
Pde gtceiiuh«yeUow. 
White, slightljr giccnMi. 

Verr palt ymii. 

White. 

White, scarcely perceptibly tin> 


Black. 

Sombre indigo. 

indigo inclining to purpl^. 

P«k lilac purple. 

Very pili nddlrfi porpl** 

Pale rwtiiwa» 

White. 

White, scarcely perceptible green* 
iab? 



Tins Table of tints indicates a much more energetic action on 

the red and violet ends of the spectrum than on the inltrnie- 
diate colours, esjxjcially the jelloWy and this was fully corrobo- 
rated bj observations in homogeneous light, which gave the va> 
lues of I for the simple colours as in the subjoined Table. 



Table V.^Sade qf tJie ^ttmnium Lcngtlis of (he PerlodJt 

ij' the dlfjl nut simple iiajj.^ in the third Variety Apo^ 
phyUitc^ and tJieir Reciprmah. 


\ 

KaflM of Colour. 


Minimum length of 
period value of L 


Poltrizing (lower or 

. 1000000 

vaiue of 1 


Number of 
Obwrva. 

tions. 


Kxtrenio 

Mean tietwa^ 
— — yellow, 

green. 

^Jiluc- 
ndtew 
BxtrdMV&ti^ 


43634 

toim 

8D646 


22.918 
».878 

?.729 — 

ii.i:»5 

; 31.040 
45.5A5 

' 72.f>TO 


10 
10 
10 
10 
10 
10 

10 



The curre representing the values of or the poifrizing enet* 

gy of the variety now under oonaideration, construfted as in the 

aS 
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former case, is reprewnted in Fig. 4. Its ordinate, as we see, 
decreases rapidly from the red to the yellow, where it is beywd 
the reach of the premit obaer?ation8» then ino^eaaeB agpun yet 
mora mpidly, and is greatest of all &r the violet rays. For the 

sake of comparison, Plate V'll. Fig. 5. represents the curve si- 
tiiilarly tonsti uctetl ior the ordiiiary variety, which has a maxi- 
mum where die variety last described has a mmkmtm. The 

•tnight line rB inoUned at 45^ to the abscissa in all the figures 

1 

represents the values of j for such crystals as follow Newton^s 

Scale in their tints. 

The apophyllite has funiished us then with no less than three 
instances of remarkable deviatioin from Newton^s Scab in 
tala with one axis. It would certsinlj be in the highest degree 

interesting to subject them all three to chemica] analysis, but as 
the total weight uf the s]>t'cinKMi preficntin^ tlii se ari(;iiiaiies did 
not exceed 60 grains, of which nearly onc-hait consisted of the 
ordinary wiety, I haire not aufficieit confidence in my own die- 
' nical dextecity to enter on so veiy ddicate an inquiry, which 
would obyiously call for a degi se of preciaon attainable only by 
consumniiite masters in the art oi iniiieral analvsis. It remains, 
tlierefore, to be ascertained, whether their different actions on 
hgbt be owing to a difference in composition, or merely in thdr 
state of aggregation. Meanwhile, as we have seen that the 
union of two crystals diflering b their scale of tints produces a 
Sialc diffeniip^ from either, it may not bo irrelevant to inquijc, 
whether the alternation of laminae of two of the varieties 
ahffve described, may not be capable ol' producing the remain- 
ing one. 

To this end, let i, f, t% &c. be the thickneas of the 1st, 2d, 

8d, &c. lamina so superimpised as to have their axes coincident, 
and of the srune refradive density: I, ^, &c. the minimnm 
lengths of the periods susceptible oi being performed by a r^ 
of any colour within these several crystaUiaed platfia, and s tha 
angle with the axis, at which a similar ray traverses the syatea. 
Then, as M. Biot has proved, the nmnber (ti) of periods, and 
parts of a pericKl, aetnallv p«'rfonned by this ray duriug its pas* 
sage throu^^h the hist pkte^ ts given by the formula. 
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n := 1. sin 4 X tail tf, Uic lanunic being, supposed all uf one 

c1a5;s, (#. e. all p)sitive, or all negative,) or t being regnrdcMi as 
negative Ibr those of a coDlrary claas. The periods peribrmed 
by the aame ray in travernng the fleoood laouna will be - 

fi's^Xiinl X tan l^and fiOOD, aod, acoordiag to what the same 

' eminent pliilosopher has proved, the ray will assume at itsemer. 
^enoe from the system the same plane of polarization as if it has 
executed n -I- '■^ +9 periods in one lamina. If» then, we 
takeii-f-flr + n^+^&crrAT; < + f 4- <" +, &e. = 7*, we have 

iVsr^j + J + X«ilxtanl = j!^xainixtanJ, 

provided we take L, so that - j- = j -|- ^ ^-f , occ 

LlI pj p\ p'\ i^i:. represent the polarizinrr |)<)\vcr of each la- 
miiia OD tlie given ray, and tliat of a iaiiuna equivalent to 

the compound system, and we have j,o'= ^,&&Psy,Bo^ 

Iff 

that T.P=:t.p + !■ . p + t".j>" +, kc 
^ P^}£+I^'+^'f +l^.. If, then, /» be » ««. • 

med, an imaginary plate, whose polarising power is P, and diick* 
ness that of lh«' conijiound plate (t 4- <' -f , \( .) will exerc'sc pre- 
<n8ely the same action on the ray as the sy&teni so constructed, 
and it appears from the nature of this fbrmula» that it ir> indif* 
faent in what order the ekmentaiy laminae are distributed ; so 
that ail those of the same species may be conceived gionped to- 
gether and united into one. 

Now, supjx>se the colour of the rav to vary, and let c he any - 
quanUty whose magnitude detcrmuies its place in the i>i)ectruai 
(asy for instance, the recspeoeal length ol' one of its fits of easy 
transmissloQ and reflesnon in Vacuo). Then, if we represent, as 
we hare done before, the quantity c by the abscissa of a certain 
cur\'e, p, (a fimction ot r), may be represented bv ils oidmnt^; 
|/ (another function of r;, by the cnxUnate of another curve, and 
00 00 ; and P, the oidinale of a simikr cuiye, for the oompoiind 
plate mmy be computed bj the above formula. 
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But it IB evident from a momenf s oonnderatioii of the forms 
of llie three eurves reprcsentmg the pdrnzmg powers of tbree 
varieties of apophyllitc, that no one of them can be produced ^jfy 

any curnbination of the other two according to this law, and we 
are thereibre necessitated to adtmt each as a distinct variety, or. 
at least oompoted of laminae of not fewer than three kmds« This 
alternation or superpodition of lanun«& of difoent polarisui^ ' 
powers b no hypotiietieal ease. I have observed it80oeiiRenoe» 
nut only in the instance before us, but m uthti crystals of per- , 
feet regularity in their external forms. Dr Brewster lias also 
observed plienomiena referable to this principle in his ptcptx on 
the efxi|^yilite. 

Hyposulphate of fime (fimned by the unkm of that base whh 
the hyposulphuric acid lately discovered by Welter and Gay 
Lussac, (See Ann. de Chimie, X. March 1819,) chords another 
instance of deviation fxom Newton^s Scale in crystals oi double 
refraction. This salt cryatalliaea in bevelled hexagonal tables, 
which have no ^Ksdnct deavage, the am bong perpendaoular to 
their broad surfaces. The following is the scale of tints de- 
Teloped by a plate of this salt on exposure to polarized light 



Table W.^HyposidphaU of Lime. Tlii^kfiess ^ 95701 . 
The aa:is was inclined 5° l^' to tfw surface in the jtlcaie of 
incidence. 



lacidencc 


Ordinary Fendi. 


Kxtxaordinuy PcaciL 


0* 0^ 


White. 


Blick. 




White. 


Very fidnt sky-blue. 


w ar 


Very paJc yellow. 


Pretty strong sky-blue. 




Sombre yellow. 


Very light bluub^white, 
WUtSb. 








SombEre purple crimaon. 


White. 




Beautiftil rich dark purple* 


White, a little vellowuiu 




Bmutiful deep bluA. 


Bright straw colour* 




Bright blue. 


YeUow. 




Fine light blue.' 


Ydlow>«i|{iaaitrcNigl7toimn8» 






pink. 




Lifjhi greenish blue. 


Fine pink. 




Light yellow green. 


Sombre pink. 


tr rr 


Lil^t gMiith^ydlow. 


PllF|ll& 
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Ruddy hut p;ile yellow. 

Fink, light ajad approaching to 

luLtlr mm A 

Fine fiolu 
Pink. 

Pale ptiiTJlc. 
Dull blue. 

niijlii jinfinlifctitii 

Blue green. 

White. 


Blue. 

Bright gmiialiilim. 
Splendid pvab 
Li^t green. 

Greenish-white. 

Roddy white. 

Fine roee-red. 
DoU p«te porplflw 






Ruddy white. 
Good pinlf red. 
Doll pale |Nupl8« 

I i>ht bluegnen. 
White. 


Blue, rather oaie. 

White. 

Pink-red. 

Very pale parplc. 


3r 32' 




■ ■ » 

Ught pink. 
White. 

F xtrcmcly file Mw. 

While. 


Very light Uue. 
White. 

AlnMMt iapmfiibto flak. 

White. 





The CDlmire here cease to be percept^e aftsr die feartli ordeiv 
jmd the degradation of the tints is e\'iclently much more rapid 
than in Newton's Scaie. Thu8 the blue of the first order, which 
in that acale la aeara pwceplifcle, ia here auffidently ffoaag to 
kAtmaot ita complementwy trnt, cfepraaiig it to a pale ydtonB. 
The fi^reen and tta eompleiiieotary <i the aaoond ordar ia 
tliis Table are fully equal in brilliancy tn tliose of the third in 
Newton's Scale, wiiiie those of tiie third are scarcely equal to 
Kewlon's fifth. Accordingly, hy a series of measures takeo 
irith cpnaalarable caie ia h m nogpaema hght, I loaiid the vahiea 
"of I fer the aomal ample coloian «a foUows : 



Tablb WL-^Sade of ike Jitmnmm LengUu^^F^ 

riods in Ht^posulpluUc of Lime, and their reciprocali. 



KoBtef Colour. 


Mininmm length of 
it<> f>eriod, 9t va- 
lue ul L 


Bolnbtaf power or 

.1000000 


Number of 
Observa. 
tion«. 


Extreme red. 


as4i 


308.54 


SBTtvjrencL 


Mean orange. 




407.45 


26 


■ yellow. 




469.«£ 


28 


green. 


im 


5ST<St 


10 


blue. 


1658 


603. n 


to 


■ ' indif^. 


1480 


675.83 




Extreme violet. 


llt9 


885.17 


29 
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The curve constructed from this Table, as in the case of the 
apophyliites, is given in Fig. 6. 

The lingi m this ciyttal, when cro w o d by a plate of ■nl^phile 
of Ibne, are affected in the same way as those in caihonateof 
lime, tourmalin^, &c. and the axis is theielbn at a npidaife cba> 
meter. 

The facts above adduced suiiice to shew that vast diiierenoes 
exist in the scale of action, which a aingie aada may eieraae on 
the difiereatly ooloiired IBy^ and that, whether we regud the 

single apparent axis of any of the above crystals as the resoltant 
of two others equal to il in L'iKigy,but ot" ixu upjKJsiu* character, 
situatal at right nu'^laa to it and to eacii otiier, with Dr Brewster, 
at as bong itself the real axis of poiariaatifin^ For the resultant 
axis being the same for all the oolourBy the partial actions cl 
each of the sup]XMed axes on the fomier hypothesis, baying the 
same jxjiut ot compensation for all the colon r>, must be equal to 
eai'h other and to tiie resultant force for tlieui all. The mere 
iisctt therefore, of a deviation lioin Newton^s scale, however enos- 
mous in the tints of any regular crystal with one axis, oannot be 
x^gnrded as affording of itself any arguraent for the su bstitutka 
of two others for it in that particular substance, because each of 
such ;iv( actinjr separately, would exliibit a^cillc oi' tints perlcxL- 
ly idittiticai with tliat of the axis ^ hotie place they supply, and 
thenfoie, by parity of reasoning, should be regaided as the rs> 
sukant of two otbeti^ and so on, od ffs^ailiiai. Thu reasoiiii^ 
appears to me eonduaive agaSnst any analogy between crystab 
Hilh one and two axes, foundtd nii a deviation of tints in tlu 
rings oi tiie ionner. But I cannot help rcjgaiding the pheno- 
mena I have described as a^rding oonsider^jla support to the 
very ingenious theoiy of the philosopher just meotiopsd, st 
apf^ed to crystals widi two axes, inasmuch as they establifli the 
existence of thai divxivity in the scales of action of the -iniple or 
elementary axes, without whicli their points of compensation (or 
the poles of the lemniscates they exhi1)it in polariaed light) must 
of necessity be coincident for all tlie aaipleookNirs,aoaiiMidsnoe 
which, as has been ahready remarked at the be|^nning of thb 
paper, seldom or never takes place This I conceive to be the 
view which Dr Brewster himself has taki ii of the pla iiouicua of 
the deviation m crystab with two axes, and to afford ocuUr 
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^iemooatmlioD of the existence of what he ha* called the diife> 
vent diBpefaive powers of his elementary aaeei. 

ShovGHj Feb. 19. 1820. J. F. W. Herscuel. 



Art. XIV.— (M ihencrmium tenase er New Zealand Flax, * 

By J. Yule, M. D., F. R. S. Edin., and Follow of the Royal 
College of Physicians, Edin. Communicated by the Author. 

£ owe to tlie late Sir Joseph Banks and his associateis who 
aooompaaied Captain Cdok in his voyages round the worlds our 
Urst acquaintance with the valuable purposes to whidi this plant 
is turned by the islanders of the South Sea. I'he hbres of the 
leavcjj are, in fact, of greater strLMirrth than those of Flax or 
Hemp, and, consequently, could tlie plant be cultivated in the 
South of England or even imported irom our settlements in 
Austral Asia (to thecUmate of which it is naturally adapted), at 
an eipence sufficiently moderate, it nri^t eertainly deserve the 
attention of the government at present, when the ernis^atlon to 
this quarter of the world is gumg on ; tor, next to the raising of 
grain, whatever is of importance to our navy, is worthy of the 
greatest oonaderation. It was, however, dnefly in a pbynolo- 
gical point of view, that my attention was attracted to this sin. 
giilar plant ; for, having ohtamed some of the seeds from the 
East Indies, through Uie kmdiiess of Dr Waliich, I was anxious 
to examine their structure; but, like those of many of the same 
series of plants, they do not eanly germinate, when onoe in 
an over dried state, and consequently aflbrded but an imperfect 
view of the parts of the euibi yo, so that I have had no up|)ortu- 
nity of comparing them witli the description of* Giertner. This, 
however, was in some degree compensated by the dissection of the 
buds ; the structure of which will, in many instances, enable us 

* RasdbeftietlwnoTal Sodetjrof Bdinbwfh. 

"f What renders this probable is, thai it has withstood these three past winters 
St Edinburgh, in dilTerent situations, elevated nearly 225 feet above the kvei of 
dM tea (the mean temperature 4G^ S^'), partly retaining its long rigid leaves, ejuept 
in mm caae^ wbet* it wat pmnatiifely excited, by beiqgplaoed in the vldoiif of • 
•cove, the wH being poor nod. In order to givo it a chance of flowering, it ift now 
uater trial, In a rich deep loam, in a kee elevated garden, with the ■helteref mr* 
3rottnding shrofaa only. 
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U> dcternuuc, to a certam extent, tiie respective afhmty of ihe 
subordinate tiibei of the gpeat natural orderB of pl«M. TIk 
Atphodflleae^ n at praent ooDflidmd, wili aoooy ops mqr irc^ 
tim to foretell, be still iiirther aabdmdad, aa tKey liaive beea 
already, and with rca.s<)ii, separated from the real Liliaeca' : 
for, notwitlistanding the external resemblance of the peri- 
aoth and the general aspect of the spike, and parts of ^cti- 
Ccat»% Hyaanthus and Phonmuiii ate widely bf 
nature, lliis diilb«iiee is partioQlariy niani&s^ 
ture and manner of evolving their respective germs. In Phor- 
mium, the primary or sheathing ieafet, sliooting from tln^ })art 
termed by some pbysiologiBts tlie body of the embryo^ imd bgr 
otbecs oonfounded with the radide \ en? dopes the auoeesnve 
kafets which shpot aUernately from the edge of their, prade- 
cessors, towards their base, and which they gradually, as it 
were, cut open as iliev advance in growth ; and at length, what 
was oiigmaiiy the inakU^ beoopifgi the disc of the leal, in this 
singukr manner of garminaring^ they resemble, supaificiall| 
only, the EbemodoaDese and Iridee» which are in other res. 
pects totally dislincL To Oiandia, faowerer, Phoniduni is more 
nearly allied, notwitli&tanding this last produces a berry instead 
of a x^gid capiuk like Phormium. 

The Phormiacesey then, although allied to certain European 
Aiphodekte» tern a detached hnk of the chain; andMrBeoamk 
iStm only boCaniet fttm whom we are likely la obtain eadsfcctory 
infomiadon with respect to die intermedialc genera, couneiung 
these with Stipuidra and Dianella. It is remarkable, that these 
genera should eo ckeely reeambk each other in the strei^^ 
of the fibree, ae wdl ae in the gennination of their i^gpdikaiefc 
Biit the Diaoellse are comparatively dimimitive plants, aad ap- 
pear to possess little value, either in an omamental or in an 
economical pmnt of vjew. 

■ 

The folkwing results, estahliehed by MM. Hiouin end La 
Billardiafe» manifest the compavatiTe superiority in eiraiigch ef 

La Tigelle (Cauliculus), M. Richard observes, " se conftind da'nt? jxirt avec 
in radicnle, don't elle n'esl qu'une prolongement.** — Vid, Analyte du FrvtU p. 

I dhsffl III a Aiturc paper, with due regard to the memory of this very respe^* 
liMt nitDnditt, (who lately died at Paris), endeavour to pdnt out the inaccuracy 
cfihitMnltiOfl. 
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the tibres of the Phurmium, orer those of the under-meiitaQned 

. pkntsandi/silkyforthepaipmiof oofd^or 
of 

TiMlMitFtai. . - Hi 

Hemp, • * • I6| 

PhonninBH «. - tSt^^ 

8ilk» - • • 34 « 

Inextemibilitjr^ hcvwever, the fihret of llieit lubetoion difier 

most materiail) ; and as this property must necessarily regulate 
the strengtli of twisted bodies, it was found on trials in each 
tfaoD, neaiiy ^ tbe loHowing propofftkmay in 



FltlK» , . , 4 

HCQ^ • • • 1 

PhomiliiiBy • « . 

saic^ . . . s 



N<m» admitting that perfect accuracy cannot be expected in 

experiments of ihis kind, the comparative results are most im- 
portant. The superiority of Phormii^m is evident in strength as 
wen as in extensibility; so that its respective filaments are, in 
the same pioportioo« leas liable to be broken^ either in the proi- 
eeas of twisting or in pulling, than those of hemp. The fila. 
ments of each of these substances were taken as carefully as pos- 
abky of the same diameter, as far as could be determnied by 
a microacope and micrometer* The force ^used was weight ap» 
plied as equally as possible. 

When we conader the geograpliical position of New Zealand, 
between the Lat. 84° and 48\ in a parallel of the southern hemi- 
sphere, whose mean temj)erature, under a similar elevation, 
probably differs less from that of the southern parts of Britain 
than m^t be expected ; and especially when we know, that, in 
numerous instances, some of our most useful plants, now com- 
pletcly naturalized, were originally obtained from countries bor- 
dering on the Tropics, we arc naturally led to thhik, that the 
number of such instances might be still greatly increased, were 
the circumstances necessaiy to success better understood, and 
particularly the laws of the vegetable economy ;^ for these laws 
bear a relation much closer than is generally supposed to physi- 
cal geography an4 meteorology. Indeed our mquirics into this^ 
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important subject have been but too generally neglected, io 
tour of ^omioats of the finunen of systems ; prafessmg to ar<* 
TBi^ innumerable organised and living bodies, cyf wludi little • 

more could be known tiuon the mere figure and names, with- 
out regard to their comparative internal structure, the only so- 
Hd basis of a true arrangement. 

Under a climate like that of North Britain, although temper- 
ed by dn insular pontion, we have had ahcady many dilBculties 
to encounter ; but we "have encountered, and, what is better, we 
have, in many res]>ctLs, overcome tliem. Although pi icid W - 
yond the parallel of the ohve and the vine, we have produced 
what is fiur superior to both,—- a perpetual veidurc of countiy ; 
and this chiefly from the culture of plants gradually intruduced 
from abroad ; and, afler long experience, brought to grow 
luxuriantly. 



AiiT. XV, — On Mc^allur^iir Crifstnllography. By Prolessor 
Haussmamk. (Coutmued fruni p. 164.) 

3. SULFUURETTKD MeTALS. 

a.Sulphuret of Copper. — FliE copper-ftU^ne (Aa|?i\ffti:;ifWti*)* 
belongs to that cla^ts of productions wliich most commonly occurs 
in founderies. It is produced either as an original formation 
from the fint melting of ores of copper, or as a less original 
protluction from other meUiiiurgical pnx^esses, and contains most- 
ly sulphuret of copper, with which are a.sstx;iateii some other me- 
tallic sulphurets, particularly sulphuret of iron» and sometimes 
sidf^uret of lead, besides simple metals, most frequently cop> 
per, and occasionally alver and gold. 

It is not improbable, that copjHT, in the name way as iron, 
admits of being conjoined with sulphur in many determinate 
proportions; but in copper^tone^ the copper appears for the 
most part to contam the same proportion of sulphur asm native 
sulphuret of copper, to ivhich it bears a veiy dose external re- 
bemblance. This opinion is conhnned by the fact that copper- 



* Lapis tttlpbttfctMnelalUciis, WaJteriut^ 
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stone tui2 occasionally the same crystaUine form as nauvt; sui- 
pburet of €xypper. 

6l StUphmni ^ Lead^^Gt^am reproduoed nehuig to- 
aaces has been alraedy mcntkmed. It is fanned by suUimatioii 
during the ftukm of nadvt gaJena, and frequently occurs in the 
form of crystals. Artificial galena, fonncd in the founderies of 
tile Upper Hart^, generally contains, besides suiphuret of lead, 
alao sidphuret q£ antiaoi^} which asy be easily explained^ as 
gjsleiia ^ns frequently contain abo antlmcNual gaJana. The 
■crystalline form is cubical, as in ^luena. But it is remiu-kable, 
that the si-condary crvs^tallisiiiions, which occur most frequently 
in native galena, are not obi>erved in artificiai galena, where the 
primitive fonn oecuis, which very rarely occurs in the nativje. . 

e. Su^kmt tfAfOkmon^, — ^Besides that galena, whidi is oc* 
cationally amirooaifefmiB, there is a oombiiistion of it fiinned by 

siibluiiiition, consisting of sulplun-et ol itml, aiong^ with a larger 
quantity of suiphuret of antimony, which is produced in the 
furnaces of the silver founderies in the Upper Harts. This 
mixture may be distinguished by its very bright ookNir, and 
by its tendency to a rotated stnuSture. In the pores of u 
specimen of this substance, produced in Uie foundery of Lauten- 
tlial, I once found very thin prismatic crystids of pure sulphuiet 
of aotiaiony, about half a thumb in length, and bearing an ob- 
vious resembhuice to crystals of native suiphuret of aotimaafy. 
This production admits of a ample explanation, fim the fact 
that antimoniferous galena is very frequently associated witli 
conuuoa galena^ occurring in the metal lie veins at Lautenttiai, 

4. Oxides. 

Oxidised sine is found in crystals in many of the iron foun- 
deries in Gennany ; but of this sufastanoe, which at first sight 

bears a close affmity to phosphate of lead, the true nature has 
been hitherto unknown ; and it is a new (iisi4)very of my es- 
teemed colleague Stroiiieyer, that tlie crystals mentioned above 
are composed of oxide of ainc, coloured with a small quantity of 
oxide of iron. 

The form of these crystalft, which is so minute as not (o ex- 
ceed the size of three liiio, is a hexangular prism, the tenninni 
planes of which, as in sulphate of lead, are frcqueutl^ luconi. 
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pkte ht tfie' central part. The a>lour of the crystal is olivaceous, 
with various degrees of lustre, passing from an oisve iolo a 
VMun hue. The crystals are sometiiiMi ttabqpawc, aomeliiiiet 
moBiixmfsnsA, tad the lateiai pkbes pogmn a TitroMufhiatre^ 
«id tlie tMnuial pbntt liat« a pearly Iwtva.' 

I have ascertaibed, by a sufficient iy accurate measurenient, 
tliat the crystals are regular hexagonal prisms. When k waa 
difficult to talu} a dinKt neamirement, on account ci the tniall- 
iiiiii iiif thf Tiijrtiiln^ T TTiff ^rtri hj thn ffiininii|| i^iwiiimt 
I ■flfUMHl the 'tamiiiiid planet upon pc^r, covered over 
with tile smoke of a candle, the angles of whicli delicale imppes- 
^n I could subject to a more accurate measuremeut. Besides 
tlui^ I obewed a emnd variety^ srlieie the termind: edges at 
•tke v^ulttr hexagaml pnm are tnmcMed;, bat I eodd not 
ateoHMD the angke of the truncMMMib on Moont ef the 
ness of the inclined planes. 

b, Copper-Mica. — l'op|)er-inic a is an interesting productkni, 
and m^rita particular attention. It is a very disagreeable guest 
in the copper fimideries of the Hert^ where it hae been long 
kaown. It ccnttiils of iieiy thin' plitei, : haviilg a feoiddle colour 
betweai gold and copper, and a metallic lustre. When more 
accurately examined, the plates ap])car for the most part lo have 
a regular hexagonal tabular fonu, and the crystals attain the 
diMMtffofafewliM. 

Strameyer, by a Ubdciooe chemical aoalysit of coppMiMsa, 
has illustrated its probable naCare ; a hwidred parts contain 

.54^5 Oxide of Copper 
SMI White Ogditeor Antinrnqr 

0.ie Oxide of saver 
0.07 Oxide of Inm 

LSO flUeS} Itt^ing t Usee of AhaidMi 

c. Cr^HaUme VUreous iSboritf.— The substances produced m 
fiMinderies, but espedally soorise, have been hitherto regarded 

with less attention lhan their real merit demands, froui the mis- 
taken practice of tiirowing away the residue, as in a great mea- 
sure useless^ because, on being analysed, they are said to be of 
no advantage hi mefcdlurgieBl processes. But this cannot, 
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with justice, be said of metalhirgrcal [)r< )C( >s^'>, unless the re- 
sidua were just as aceunUeiy exaouned as the ores. ¥tom 
the foUowing^obeemtioiii^ I think it may be pgrovedy that oom^ 
lunaliaiia-are formad ia detcnniiiate pn^iortioaai hy the M of 
chemical elective powers, in «oortie as well as hn other mctalhir- 
gicai lui Illations ; and that some cum bi nations (xxnir in scoria* 
which, are r^i^uiated by liie same priaciples in ditiercnt inctai- 
Inpcal prooenaa* By these obtervatioiia^ I hope to be able t» 
hnng tog^har aame Beir inleraiatiaii in regaid to the cryBtaHi* 
Mrtioiia of aoorisBi whieh haa not hitherto been diBcovered by aa 
investigation of the regular forms of artiBcia) glasses. 
• The teodency whieh appears iu gjbs» to assume a regular 
knUf by a slow proeeM of oooling, has been kng notaoed. In 
thia point of Tiew^ the obaeivaliflBa of Jamaa Keir aie very 
knbie: aad to these w« my add Uie obiei^%atii»a of Ri^^ 
nnd of many later writers, who liave explored nature, and pulv- 
iisiied accounts m regard to what is called tlie DevitrificatioQ of 
Qlam, The sane tMideoc^ to cfystallisation is observed in the 
iUiKOaa toKtur^ wMoh is apparent in gtaas when sbwiy cooled; 
a sknihup tendency ia also obaemd in sooris^, prodnced in 
tallurgical processes. I luive more frequently met with this ten- 
dency in scckriii' ejected from the bottom of dt ip iron furnaces, 
where, ia addition to the fibrous texture, tlic <ither oommon pitK 
potita of |^aiB» namely tranaparenqr and luatie^ are coinfaiaed^ 
tlMN^ttialesadegrea; and, in tke perfectly Ibnaed gkss, m 
fiUcyor rasinona lustra is observed, instead of its own proper lus- 
tre. In the iron-tounderies of the Hartr, I have occasionally 
seen green scortic, with a curved tibrous tcxtnre, and possessing 
fmnom shades of lustre. In many founderies of Norway, Swe- 
dan, and Germany, I have found lapidoidal aoorist, of variona 
grey eofaers, of a fibrona texlnre^ with tile fibres diverging. 

Scoria, produced \n tlic fusion of cupreous mi in rals, at Fall- 
lun in Swedeii, very trequcntly acquires, by being slowly coc^ 
ed, a fibnms texture, which passes into a radiated texture; 

e x po s ed surface shews also a tendency to a hexangolar 
pmnatic ibrmatkm, in the same manner aa has been ob. 
served in common glass by Keir. This scoria obviously 
appears in ihv process of cooling to possess the p<)«LT of 
centml attraction and crystalUzatioo, both in mutual co-qpen^ 
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tkn ; but, at the aame tame, it afipeta, tlut the p6w^ «l 
oentraJ attractioD alone, iodependent of the property of crys. 

lallization, is capahlc of j)rijdiK-iiig a regular hexagonal pris- 
niatic iunn. By the power of attraction, tlie particles of the 
aooriae, in the act of coohng, are drawn into cevtain oentm; 
but hkewite the partiGleB of the ooDtiguous individual aphms 
cf attvaction mutually attract each other. In the gi«a(. 
est approximation of die equal individual spheres of att?a(- 
tion, a change takes place, by the attracting forces acting 
in oppoMie (Urectioos, of the circular outlineB into ngular 
hexagpnsy wiiich posaees leas regularity in pioportiony ai 
there is a less equal approxiination of the spheres of attrac- 
tion. This phenomenon appears in like manner in the nielung ' 
oi haril boJiLrt as m the drvinfi: moist bodies, in the process 
of coolii^ lava as in tlie drymg ot putter s cia<y. From the 
.fibrous texture of scoritty it b evident that the property of €iys* 
tallisatioii is conjoined with the power of oential attncden. 
Dut this latter power doea not act fireely, being restrained by 
the tunner. In many of the ])liities of the sphere-^ of aiirac- 
tion, we observe iibres going olt' irom the centre to the peri- 
pheria, in the same manner as they have been observed by Keir 
upon ^ass» and represented by him in Figures ^ 7> 8L of the 
plate already quoted. 

It very seldom l)a}i])t ns, except in the texture, that the ten- 
dency to crystaliii&ation tsi doubtful ; perfect crystaliiue forma- 
tions are observed in sooris^ ol* which i shall give aome aooount 
in the foUowiog paragraphs. 

Gri^ionos was the dm who described and represoMedthe vU 
ti'eous cKtalitHlral m>na oi iron, a specimen of which he had re- 
4^ved from a melting 1 iimace. Torl)em JBergman, lu his Opu&cu- 
la, and also in bis Physical Geography, has noticed an octahedial 
crystalline scoria, which was obtained from a mixture of lime- 
stone with crude iron reduced mio flexible iron. This spedbnsi 
of scoria seemed to corref«pond with tJiat which is sold bv mine- 
ral merchanti» under the naiiie of Volcanic Iron>Glass, and vvuh 
that al^, svliich, under a mistaken denomination^ has been de> 
aiaibed by Karsten, and has been subjected to a chenncsl 
cess by KlaproCh. Their mistake was first detected by my esl> 
league Stromeycr. I liavc given a more copious account flf 
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tfHs ffmnen of crystalHn&ioam in the Journals of MqI1» but 
«noe tinl tone I have oollectied such a iiuub of materials in le^ 
' gard to tins scoria, as to oonrince me that it is not only produced 
in different iron processes, but also in the nieltinj^ of co})i)t"r ores. 
This crystalline scoria possesses all the properiics of perfectly 
finmed glass ; its ooochoidal fracture, vitreous lustre, transpa. , 
rh^, brittleness, and hardness. As the light passes over its 
Mttfiiee, its colour changes from a muddy wine oolour'to an oily, 
and then iiuo au olive hue ; but by a reflected light cast upon 
its dear and unbroken surface, the colour is of a dark olive 
hue. Occasionally, however, the surface exhibits colours resem- 
hling those of tempered steel The powder has a greei^^fey 
colour, and fiiUows the magnet in its naturaf state, or after bdmg 
gently heated, in which state lis colDur changes into black. When 
mixed with iiiuriatic acid, it becomes gelatinous. At: core ling 
to the analysis of Klaproth, this scoria contains, in the hundred 
parts, the following : 

66.00 Oxidt of Invi 
SSiSOaBlai 

4JN>Atviiw 

OtSPoiadi 

99.75 

Besides these component parts, I have found in it calcareous 

Seo»s in the crystalline state, is either oetahedml, or il ooaurs 
in forms which are easily deduced from an octahedron. 

1. The primitive form is a rectangular octahedron. 

I have observed the following secondary crystallizations : 

2. A wedge-like octahedron, or a primitive octahedron, lengtlw 
enad out ie the diieetion of > the obluse edges of the baas. 

8i The same, truncated on the terminatiBg edges. 

4. The same, truncated on the obtuse edges of the bams. 

1 found a remarkable sp«?cinien of crystidlinc scnria in the 
luniaco of an iroo^'foundery in Sweden, where the iron liow- 
ii^ o?er the lumaise was covered with it It is pevtetly viune- 
oua, of a pearly colour, <if a greenish or reddish grey, and with 
very small crystals, collected to|»ether in great numbers. It 
has the Ibrm of sparry gypsum, with quadrilateral elongated 
plalea, the lateral edges being very oblique, the sides acumi- 
«ated, and the angles incapable of being accurately measured, 
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on account of the syiallness of ibc crystals. The crystaU aiei 
transparentv di a vitreous iuslfft^ very bntik, and cut ghiMp 
Bdfim the UMfpp» tfaclfJ&nBr •.4whi(te^ bubbling, mA ^f p m pm 

tiw seoiia » «diiio* tif aD 

5. AftaEinoQ3 Acip. 

Arseniotis Arid belongs to a class of crystalline metalliir* 

LHciil formiitkms, produced Lv sublimation in many iiiLtalliir- 
gicai processes, where arseniferous minerals are melted. Tor- 
. beni Beignian, in a work formerly quoted, in regard to the 
Ibmiatioa of arystals) mentioiis oyttais of what is denominated 
White Arsenic, whiah is prepared artifidally by a dry proons. 
Bom also takes notice of it ; he observes, that, on the surface of 
sulphur melted at Schmolnitz in Uj)per II ungai-}-, arsenic was 
spootaueously produced oi* a white, clear, pellucid appearance, 
m solitary erystab of » pyvamidai aad ootaednd fiirai. Our 
ootmtiyinaii Beokmaiit statesy in a new e^iion of die CiyataD»- 
graphy of Romeus Insulanus, that this same crystalline sub- 
stance is produced in masses at the founderu^s of Goslar, oi* 
which I have given a more copious descnption m tiie joumais 
of Moll 

Uosl caeelUttt spMiness of crystak of- wfaila<aiM» ooov 
in BSany of liie founderies in the Harts. 

1. In masses, where arsemlerous .minerals are roasted at tlie 
founderies of Goslar. 

% In massef^, where plumbifevous and aigaalifeaw ifiBS 
are maatedaA ik&loiiMlaBBa^if Aadseaabsflv. 

The crystak ace fetaaad athar imfatlyt « Mam J»iS ip- 
perfecUy. The perfect crystals are» 

1. Regular octahedron. 

% Wedge-formed octahedron 

itttheplnnaaof whicbthaaeaiatrilatBari. cawiliesi wiiHiiMw 
jMmed rides* These cavi^ are analogous ta those shaaJy . 

descnlxtl, ^ occurring in m tificlal galena ; and are sometimei 
so large, as to exhibit the appaarance of a whole mass, composed 
af a^gjto ipycavated tetnedrons, and the fifidmot which ase|»- 
fwndy ipaqiial; aior doeaitcanely happao^ tjuil AaotttH]r» 
aaratodlstmdiwoociiiaeitharwitbiw^^ 
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ba&g peifect, aod cMtanung the nidb^ Thein- 
teml pknes of the tetraedfons' are ladder-lbniied^ and are £re- 
qotatly oraameirted with loattf eacgvetcd tetraedhwna. Theeica. 

vated tetraedrons are frequently so intimately comljined, as to 
have the |x)ints of the one ruiiumg into the cavities of the otlier ; 
so that the triiatmi eloogate(^jramid<y or tiilatend tetraedrons 
with acate apioea^ are unobserved. Two or four excavated tetroe- 
drans are so m et im es combined in ample trilateral or quadrilate* 

ral pyramids; the gi'cater luJitiljLr of which occur hi mosM.'s, sso 
as to LHicouie elongated pj riimids or elongated prisms. 

COVCLUSIOV. 

From the series of observations which have been now made, 
and to which I hope to be able to make addhkms hereafter, some 
gvnenl oondoskms may be drawn. 

1. By m enrniinatina of metalhirgical pvoduetioiiB, we arrive 

at the knowledge of several crystxilline substances, which are not 
native fonnatit>iis, and of mixci! substances containing dctcnni- 
nate proportions^ which are also artihcially produced ; we dis- 
cover, ftiao^ several crystalline sobstanoes or iofmotioosy hitherto 
unknown. 

S. We learn that several cr}\<;tal]ine formations are produced, 
by different metallurgical processes. 

8. That some substanoea-«btain the same crystaUine forms by 
a dry, as well as by a wet prooess, and fram metalluigical pio- 
eeaaes as well as firam nature. 

* 4. We see that metaOurjg^ piro du ctions fteqnendy allbrd 

opportunities of studyin^r the formation of crystals ; and from 
these metallurgical productions we le^um^ that crystalline iorma- 
tkn follows the same laws, whether ittakesfdaoe by adry or by 
a wet process. 

5. From dwse coneluoona k mi^ easily be dtduosd, that not 

only the science of crystalJography, but the other branches also 
of anorganology, and even metallurgy itself, may derive advan- 
' tage ftaak an inveslagation into substaODas pmhiead by metallor- 
^cal processes ^. 



■ *th<' aT>ivc h nn abritiLTinCnt of n printed memoir, sent to lis by Professor 
Haussman, and which) we bdieve, has been iatelj puUUshed by the Royal Society 
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Akt. XVl,^Accau9U of ihe EkOro-ifagntik JjspanOm of 

L'u ut.'Col. QferJuim. By G. Moll, A. L. M. Phil. Doct. 
Member of liie Royal Institute of the Netherlaiuls, and Pro- 
fesaor of Natural Pliilosophy in the University of U trecht. In 
a Letter to Dr Bhswstsb. 

SlA, 

jjV s soon as Dr Oersted's experiments were known in this 
country, I set about repeating them with my friend Mr Van 
Beek, We first employed a trough apparatiit of IM zbc lour 
Inch plates^ eadi moe plate bebg placed between two' copper 
<mes. The aiiparatus is the same as described in Mr Braiide*a 
Chen list rv. Though the effect of this Voltaic battery was as 
•troug as could be expected from its size^ it did not act on the 
magnetic needle with the force which we andctpated, the devia^ 
tion being only 14% even with a strongly impregnated needle. 
We then had an apparatus oonstnicted, connsting of a copper 
trougli, as iiam»w iis conveniently could be made, but long, and 
deep enough to contain a zinc plate of 3600 square decimeters. 
The zinc was kept separate from the copper by wooden tarsds, 
and the space between th6 two metab was filled up with water, 
containing g'^th of its weight of nitric, and another ^^th of sul- 
phuric add. A wire projected from the zinc, and another from 
the copper, aiul on iht'st uvo a conjuncUve hori/oFital copjicr 
wire was laid^ so as to be placed in the magnedc meridian. Ui^ 
der this the magnetic needle was put I believe this apparatus 
was the same which Dr Oersted recommends I presume ouia 
was larger than his ; but I cannot ascertiun this fact, as I have 
not Dr Oersted's paper at hand. This voUaic l>aLlery did not 
decompose a suigie drop of water, nor could I perceive any 
other chemical effect. Its copper pole was positively dectrified; 
its »nc pde negativelyy contrary to what is observed in other 
galvamc apparatuses. Its magnetic power in itiipr^nating 
needles, suspended in spirals between the wires ati;ulKU to each 
pole, was very |"Miwerfijl. The deviation of the magnetic needle, 
placed under o%above its conductive wire, wiis much stronger 
than the ordinary trough i^paratus. But it is unnccfw 
ry to trouble you further with an account of experimenta 
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wbieh are quite analogous with those made, and at present known 
.to every pfaikMopher. We winted, however, if posnble, to obtain 
stmiger efiectfl, by ezpoeing, in a amilar appntiu, laiger mir* 
fittes of sine and copper to mutual action. My friend, Lieut-Col. 

Offerhaus of the £n^neer», contrived the apjwiratus, of wliich I 
subjoin a drawing. Perhaps you may find nut unworthy of 
a place in the Edinbuiigh Philosophical Joumaly as it nay poa»> 
Uy be broug^tyinthe handa of £ii|^idi aitiata, to greater petfiBction. 
Plate X. Fig. 1. shews its external appearuioe; Fig 2. the Plan; 
and Fig. 8. the Section through the axis of the apparatus. The 
whole, as Fig. 1. shews, is contained in a ca.sk uf 51 centimetres 
high, and in diaoicter 38 centimetres at top. In the centre of 
Fig. fL is represented a wooden cylinder, which constitutes the 
nucleus of the whole; To this cylinder is nailed a copper plate 
4.97 metres long and 0.40 metres high, of course its superficies is 
of about 1.9 mtti 1% s:iv alK>ut 2 t.t|uare metres. Tliis copper-plate 
is wound, spiral4ike, round the nucleus, as shewn by the white 
colour in Fig. In the intervab of the helices of this spiral, a 
nnc plate is placed, Iang8.d7 metres and 0.4 nietreshi^ Fig.l!. 
shows also how this sine follows the spiral windings of the cop- 
|)er one ; but they ai e j)rL \ enlcd from touching each other itnme- 
diately by vvixxion sticks or rucis, of 1 centimetre in diameter, 
stuck between both metals, as tlie small circles in the same figure 
ane intended to show. The adnc is marked by a darker shades to 
^Batingiush it from the cop2)er. How these sticks separate the 
copper from the zinc may also be seen in Fig. 8. 

From that part of tiie zinc plate ^vlnc h is iieaicsi U) tlu" \v(?(xlen 
cyhnder or nucleus, prefects a copper wire, and from that ))art 
cf the copper piale nearest to the ode of the cask which contains 
the whole, projects a second copper wire, aa seen^in Figs. 1. and S. 
On these the conductive wire AB, Fig. 9. is laid, anid may 
he placMxi in the magnetic meridian. Both wires, which sprini;^ 
from the copper and zinc plates, have at their ends in A and U 
small pots, to contain a little mercury ; and the ends of the con- 
ductive borinrntal wire have small pina, to enter into theae pots, 
and thus being immersed in mercury, make the contact more 
close. The horizontal conductive irire may be removed as oc- 
casion rtijimes. This s]nrn\ apfwiratus Ix'incr thus arranged in 
its tub or cask, the interstices between tlie metals are filled 
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with the diluted acid. The horizonud ^\ ire Ijcing in the iBag- 
netic mcndion, the apparatus is ready for experiiiieiit^. A* ia 
, ^ former instrument, die otpper pole is posiliMljrf mac 
MgKtiveljr deetric Q mifnrfiriwrrik nf ft Ififl mttm hi 
ing plaoedatthedistMmof 48adlmMtre%ii^^ 
wire, declined to the ea.st, sometimes as miicii 80". Placed 
&1k)\ e the wire, and at llie same distance, it went as much to 
the west, viz. 80^. Some philosophers indeed contend, that the 
dflviatkm i» alwayt kis whn Ike naedle w db^ 
der' the ma But so many cifcunistMicei) during the omxtm of 
the experiments, will alter the deviation of the ne^ie, that these 
changes cannot, witli a|)|H;arancc of justice, Ini atlnbuted to its 
position under or above the wire. I think at least that I have 
seen as strong deviations when the needle was above tke wken 
when k was under it 

A remarkable feature in die ellect ef dn epM vdtaie i^pi^ 
ratus, is the strong adhesion of iron-filings to t\w conductive 
wire. If the zinc plate is nev.- or well cleaned, the acid strong, 
.and of course the galvamc piooeas going on with great energy, 
dien, if inNwfiJingSy on « paper, are Ivooght baokwaid and ^ 
wardv under, and close to die horicantal oimdiMlive wiie of oop- 
]K r, the iron-filings w ill btgia to sUmd ltccI, as if in the vicifii- 
ty of a loadstone ; they will even adhere strongly to the copper 
wiie when brought into contact with it, and fall down of course 
immediately when the wire is taken out £nsn its pot I must 
cibserve, however, that the diameter «f the condnetive horimlal 
^wire appears to have a great influence on the phenomena. It 
should hv neither too thick nor too thin. I found the experi- 
ments to succeed best when a wire was used fjf 6 miUimetres 
diameter. 

I need scarcely remark, diat diis apparatus will very Hredf 
ignite piatina wire. If it is }di of e milKmctre in diasielav it is ig- 
nited immediaielj, by stretcliing it iiuin one of tiie copper pkie» 
to the zinc. 

The intensity of the magnetic Ibrce will, as might have been aa- 
t k ipa t ed , be materially fncMased by plaang the needle tmdorw 
above the conductive wire. A magnetic needle in its ordinary 

state, without the influence of ilu- galvanic appiratus, was found 
to make 12 oscillations in one minutej being placed at the dii»- 
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i»ihe iiiie<teek Ian; flkc. 



AlT. XVII.— 06^rrrfl^io;z^' o;/ ihi Hatching Fowls front 
Egg9^ which have beat hn<l .suhmjiunt to the death of the 
Male Bird. By tlie Hev. Mr Jamksom, M. W. S. Com^ 
municated by the Author. 

Many facts relating to ihe econn\]\\ of domestic fowls are 
koown oaly to the naturalist, which, if generally understood^ 
mgjbt fnore beiwficud to the rural eooaomiBt Naiund histo- 
xiiiHi know, that th« direct cGmmumca^ of the totHe U not 
nflppHWiry before every egg is protruded by the female^ but 
that the ooniiexion of the aexes having taken [)laco early in the 
ifieason, all the eggs protruded by the female are rendered prch 
iific. Thia fact, known as early as the time of Fabricius, is g&. 
amOj mated as absurd* and, with the exoeption of the ocnmty 
xiCNarfelk,. sddom if ever acted on. Unleas the breeder is as* 
sured that the egg is directly or inclividuiiUy trodden, it h» 
thrown aside as useless. I have taken the advantage of the 
wide circulation of the Edinburgh Philosophical Jouroal, to 
faoBig the Uvet int0 nure general cfaservatkui, that ^gs which 
iuive heeo laid weeks after the oock Inrd is removed, have their 
fecundity as perfect as if impregnated hy the male immediately 
prior to protru:-H)iK This fact is ukijiioned by AViUoughbv. 
The passage.. states the iact an the strongest manner : Per- 
,«liaiioe it may.seem to.scaie m less wonderful, that by onoe 
lwpding<if the oook, all the eggs which a hen shall lay for a 
whole year after will be rendered fvoliiiG.^ Fabricius, as he is 
ciicd by Dr Han'cy, saith, •* that it is most true that these pro- 
-ceeds from llie seed ol the cock ; a vertue which renders ])ro- 
Jific not only all the eggg, but also the womb, appears from the 
fisdiaaxy practice of poor women, who, keeping a hen without 
a oock, do for a day or two put it to some of their neighbours 
cocks ; for from that litdc time of conijpayning with the oock, aU 
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the eggs of that whole ycai* succeeding will be rendered prolific. 
And I,"^ saith Dr Harvey, (that I might defend Fabricius, 
and find out something certain conoeniing tlie tiaie and oeeefr* 
lily of this prolific coitioii), did onoe is Uie wignff^m koop 
two hfiOB for three days abut up fian the code, eadi of wiiiA 
did, in the mean time, lay three cgt^^s, no less prolific than any 
others : And again, another hen, which laid one egg the tenth 
day after she was shut up^ and another the twentieth, and both 
fecund. So that it seems one or two coits may make the whole 
cluster of cggs» at least as many as shall be hud for a whole 
year, fruitful 

In Norfolk, where the best turkeys in all England are rear- 
ed, and in the greatest quantities, the breeders act on the (mX 
stated in the above quotatioo. Mr Marshall saysy It is mi- 
deffstood, in general, that to rear turkeys inth sue ceos , it is ne^ 
oessary that a nude bird should be kept on the spot, to nnpreg- 
nate the ci^gs sint^ly ; but the good house-wives of tihis coimtry 
know that a daily intercourse is unnecessaiy ; and that if the 
hen be sent to a neighbouring cock, previous to the season of 
exclusioa, one act of impregnation is sufficient one fannd** 

So far as the common hrnn-door hen is concerned, I am not 
yet prepared either to aclmit or deny the opinion of Willough- 
by, respecting one coiticni only being necessary to render the 
eggs for a season prolific, but that such is the fact with the tur- 
key, I put to the test of successful expsriment tfaaa seano* 

Last spring the male turkey becoming as usual wy trooUe* 
some, a battle ensued, when he fell, — a circumstance wbidi has 
re|)eat(T]ly iia^jpetu'd to me, particulai"ly if die conmion ctMjk had 
any game blood m Imn. . At the time of his death I had mai^ 
^ggs in the house ; these I saw all used. The hens wwHiwafld 
to lay for some time, but they did not lay so many eggs sa 
usual ; whether owmg to the absence of the cock I know mt 
The first turkey was set with four eg^, laid about a week after 
the death of the cock, and eight eggs borrowed from a neigh- 
hour, who resides some miles from this manse. AH the tm^tm 
came out, but one of the reguhr^f frMm SomeliMe 
afterwards, I set another turkey widi nine eggs, produoed tiasr* 



• WiUoughb^** Omith. p. !& 
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laid auhmjiu ntljj to the (Icaik of flu Male Uitd. iJoT 

Xfiknewe^ t^Ur the dealh of the code. These ako succeed- 
ed. The ihnd mne w«re destined by aoine beait, after 

bhe had btrn set for a fortnight ; one l org which wah preserved 
I caused U> be broken, when the tirbt stage of the bird was dis- 
laetljr teen. 

Than malts joatif j me In veoonmiending to those breediiy 
pookry Ae Norfolk ejrsteni. A male turkey iv a tronUMme 

bird, and very expensive to keep in condition ; to get rid of him 
is verv (losir.ibie, ami it would a])p(.'ar thai a week or ten days 
of his presence is all the time required for stcx^. 

Though tlus fad is not new, it is fay no means generally 
iuoau, and whoi any ponltiy breeder has been toU of it» he 
langhs at its absurdity. Some of my neighbours are so obsli- 
nale in their adherence to the idea of distinct impregnation of 
every egg previous to protrusion, Uiat though slietm the birds 
frtdmei bjf the egga laid ^Ur 0is codecs deaths they said it was 
only a trick. So bUnded ave we by custom. 



AiT. SLVIII.— '(M the Ancient History of Lcffumineus FruUi* 

By Professor Like \ 

Xh£ nane Lcgannana Plants denotes suSciently the fruits 
efwkiehwe aienowlo traaft. The legume isa two-valved cap. . 

sule, on the internal margin of which the seeds are placed 
alternately on the one and on the other valve. The plants 
which carry such kgumes, £om a natural order» so plain and 
dirtiact^ tfant tfaeve am be no doubt aoBong botaaosts as to ita 
flafii. The leaf of dna sort of pkmi has only mild properties ; 
tha seed contains much starch in its lobes ; and hence plants of 
this order aiibrd a useful nourishment for men and cattle. It 
is only in some ot them that bitter matter is ibund, and but m a 
few that it bacomei poisonoua. 

We lum not yet esoafied from the mysterious drde within 
wliich we have long found oursdves in all our speculations re. 

specting the edible plants. Of none uf those plants, which arc 
every where cultivated, and in such great quantities, do we yet 

* Read at a PiibUc Sittiog of the Bojai A«adengr oC Scisnce ftt Scilio, on the 
m October 181S. 
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MMiom the mtxye i^igkm with any oertaitt^. If w-iMMMk the 

Ihtm oopftdcwtly u wa tiwi ed^ aad eBiMOMUf flie idds of oentnl 

and southern Europe arc considered as having this distinction 
It is here that the Chiclc-pea, Pease, Lentils, VetcheSyc iaipiiMa^ 
aad^lhersof the same kind, bm bacn ippimd to gtoir* But 
mmaOnimtli e wti uiity^ tlMtaip M wi ffnmwMmmftm^ 
ii4ien orfy nowaad thep aphnt cf it 18 tkflw sientothoot, and 
is lost a^in perhaps the foUowmg vear, especLaiiy if it is at the 
same time culiivated in tliat region? How easily may a seed, 
dropped by accident with the gratn, {vodiioe such a pkint ? It 
cbeiii0iflBaBti>beflecDUtcled, thitiiMih filMiti gTHiir dnryiri 
Ijr and in quantitMB umiaQy, on thoie Mda whidh w» tUr 
nalive places, as we pereore m tfae weeds, Smapu arventu^ 
Raplmmt^ raphanuirum^ Centaurea cyanu^^ and oihers. In 
the I'loras, top, we find the habitats oi' the ciduvated l^guou- 
nouB plants given in bal as uaeertMB mananr % conunonly the 
Linnsean htMM m agrU or mltr Mgtki Is oopMi It vmt 
be granted, that in the Mds of GknMny, and in the nordMn 
countries of Europe, neither beans noi- pea^e, vt^Lches, chick- 
pease, nor other similar pkuU, are properly in their native iiB- 
gioos ; and I may venture to assert the same thii^ icgaidi^g 
tesouthof Borapei IB sQrteaailbinMMlbaH^ Ctamd, 
wliD has puWdnd a t«7 good Flom cf Me of ti»j^^ 
the south of Europe^ which are the richest in vegetables, says, 
while sjxjakini:,^ of lAithi/rus satiz-us^ (Flora Gallo-pnmncialis, 
p. : Provenit m Qgrii^ ctiitU d mcuUitfJtkw imUgamt 
Jhckif, simt Laikjf9m demuf And frnt^mtf, ftaliyiii^ 4S- 
-rnnkmt.inmn imitr Migwm mmmmunffmi»mi,,:cim mm 
aoibiM ffill^ Mj^^irtff^ciMa' ssnMifilica eid0fiiiif% JMi^fcaasaahSi^fMe 
incultis quandoquc spontc piymeniani. This is aii excellent de- 
scription of tlie manner m which these phmts ace wild ia the 
eauth of Europe, but it is a de ie i i ptkq Imrvhicli we 
-conclude, that the author is aotspeskiDg «f that vtaaeioB ui 
whicli-they are vatifNdiy wild. Witii'4}ieHipeciea of gnia^.the 
leguminous fiuits also now belong to countries wliere they arc 
no longer in their piimkive 5dtuaUoa, or to lands wliere they 
have been quite cxthrpoted, and have psaeed into a state of cul* 
ttvatton. 
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TIm Rommi bf no iimiiw mIM luminous fruits ^tXj 
h^mmm,hAmkit diw iiwllKyiiidiiMiilLftii^ nhid^ vmw 
idliwitdl in tiK'MdS) aond w«e dro ned 4Md- ueed £ir ■ mtHMi* 

nient, but had not previously been used iii the shape of meal 
and bread. Columella (De Re rusiica, 1. ii.. c. 7.) meQUoas un- 
der this name mtliiiMi jmnicMR, tawnMs^ «ld.:MMiia»..t» 
wteeh he «ddi» limm modi A w r d bu wi L Id tlie^flMie:Mimr» 
MMig Fmcliy' Ike tem legumu has. e.-nan artimivn 
meaning. Bot the Greeks had two words, x^h^"' •^*»9 
the latter of whicli corresponds to the word leffumina among 
the Romans, and the former denotes exactly our k^g^iunioou^ 
plMits, (GeleB, De AlioflBtor. Jtmdtet. L i. o. 1&) 

Beans {Vkiafabd) may here, :is among ilic ancients, be first 
considered. Columella names them before . the rest, and Tliny 
eijs, Fubm masnmrr.f honos M (Hist. Nat 1. xviii. c. 1^.) We 

ftnae a pertieulinr eub^in of the gjomB VkUt^ and bdistuw 

guished by its erect stem, which rises without tendrils, and by 
its internally spons^y pod. In the first edition of the Spec, 
PkniL Linnaeus mentions the native country of the bean as un- 
certain; )mXfnkiJbf^uieiooAih»mj9^hMM 
IcM hy oonfeandi^g it, ekmg with the aodciit witm^ nilh 
hm i Umm speciomm. But i» the Sy«t Veget it is mdf hMiai 
jwn procul (i Marl Ca^jjio incof^miis Fersiw'y m\d I^erche is cit- 
ed as an authority, but whether from oral or written testimony 
ie not evident, £br Lerche, so far as I know, has not published 
MyHtfogvpiti Aewhjeot* .Clwirliii^ PeMoBi Ci<Pigi» Habiial, 
do not meiitioii it, nor ddee liaracheU wn Bifboraleip. But as 
the last mentioned author mentions Vkia narhtmemia as growing 
wdd in Tauris, and it is very like the VkiaJiA(^ it is yei^y pror 
•bohle that the tao have been confounded. 
' The amsienta wcat not-ao^uaiBted wkhroiir mode of kfftiell^ 
'tmo^ hut mbf^H aoMtg; the Gfeeke, and ^fiib» amnng.tfae B/o- 
mans, without doubt, denoted our field bean, {Vicia Jaba.) 
According to Theophiustus Kuxffi is a leguminous j)laiit, (rmv 
ja^^mmh, Hist PI. 1. viii. c. 1.), it is the oidy one of the legumes 
that hat an erect etem ; it has aho round leaves, and puto £aii)i 
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many leaves, H hlle the seed lobes remain in the earth. AU the 
other parts ol his descriptkm agree. A decisive mark is far- 
niahfid faj the Mack spots on the wings of the ftywer. The 
Flamen Dialu durst not toudi beans, durst not even name 

them, accurding to Festus, durst not eat them, amirdirii^ to 
Pliny, " quoniam in Jlme ejus littenv lug-ubres reperiuntur,^ 
(Plin. L xviii. c. 1^.) On aoooimt of these spots, says Didymos 
(Geopon. 1. il c. 95.), Pythagons forbade the eating of them. 
Beans have been knoini firom the most and»^ nfmfmftOm»- 
are mentioned in the ISdk Book of the Iliad, (v. ^,)that 
is to sav, black beau. we still find them. The arrow wliich 
Hcienus shot at Meneiaus, rebounded from his mail hke beans 
or chick-^pease from the thrashing floor. The poet would eer- 
twnly have said Pease, had these been known to him. In an> 
dent times, as soiiietimes at the present day^, meal of beans 
was added to bread, and this was named Lomenium, 

Pliny ahi^igns a habitat to the bean which is worthy of nouce, 
(I. xviii. c. 1^) : NascUur et sua sponie plerisque in locis^ sicMt 
$epUninitnaU$ Oeeam tiwulif , qtuu o6 id nodri Jbbarki$ l yysjL 

pereoqm non po»iit, (probably therefore this is another speeiesL) 
A^tisdtur ft hi (here the Nefunibium is dc^ribed). 

What isiauds are those which were tlius called JFabaria? Such 
an island lies, according to the same writer, near the Promm 
lOTNMfi Ciminvnm (Jutland). AocordKng to this author, besns 
are of northern origin, and this is not altogether iraprabalde. 
In the south of Europe, the bean blooms in February, sooner 
than all the other lepruminous plants, and in tlie islands of the 
south, the bean can be extirpated, — a tiling which doei> not hap- 
pen with the wild cabbage in England. 

The andents distinguished between the uiUfm Mmnmd 
miyvirn^. The lomier is our bean, the ktter N dum bkm ye ss 
sumy according to the excellent description in Theophrastus, 
(Hist. Pi. 1. iv. c. 9. ed Schneid.) The description of Diosixw i- 
des likewise agrees with it. The fruits, like the ceils of bees, 
from which the seeds project a little» Mad a mure maHf. TUa 
plant WM Ibmid, according to TheophrastHa'a informatian, noi 
only at Torone in Euboea, but also in Syria and Cilida ; yet 
there the fruit was not ripe, probably because the plantii when 



. ^ ^ . I y GoOgl 



broogbt lhefe» were not in their naUirol atuatkm. The plant 
has dii^ipauned ii^ Egypt, but few Bpedmens of it are found in 
Syria, Cificia, and Greece ; but Ntfmj^iea hhta^ of which the 

ancients likewise make mention, still grows there. Egypt has 
lost several animals and many plants. 

Ndumbium specumm is the holy padma of the Indians, the 
celebfiled lotos flower, the fruit and toot of which are eaten ; a 
plant with which the Qijrthology of that people delights to sport 
With them the bean is as it was with the ancients, especially 
the Romans. The prohibition to eat beans, vvliich is ascribed 
to Pythagoras, is derived from the Indians. Gcllius ascribes 
the wdl known verse^ in which the eating of beans w forbidden, 
to Empedodea, and says, Empedodes, iwn a Jhbulo edmdo, sed 
arHxfmerece proiuvio voluisse homines deducere^ (Noct. Attic. 
1. iv. c 11.) The Geoponicfc mentions it as a verse ol Orjjlieus. 
There is no doubt that this prohibition was derived ffom the 
aadent Egyptians, as is distinotiy stated by Herodotus, (1. ii. 
e. S7.) ; and . that it was ascribed (o all those who disseminated 
the anrient Egyptian learning. Originally this prohibition 
might have come iioui India, founded on the holy patlma, and 
applied by tlie northern nations to a fruit whidi served them as 
its substitute. The lively padma was an image of procreative ^ 
nalure, because the embtyo lies completely undeveloped in the 
nut. The imagination of the anrients saw in the embryo of our 
b«m, a reseinblance to tJie human members, as Tl]eu])hrastus 
says, (Hist. Pi. 1. viii. c. 2.) Among the Romans, whose lan- 
guage and customs were more nearly related to the Indian than 
to the Greek, the bean was a holy fruit, as was evinced by the 
fibmia dedicated to the Caima Deoy by the black beans, with 
which the Lemures were expelled, and by the Faba rcfirlvoy 
which Avas brought Iwick from the seed that had been sowed, 
that something uught be returned. The bean is widely dis> 
persed ; it is cultivated ev^ where in Europe^ and in Asia as 
bras the north of India and China; and from the most ancient 
^aam, if we may trust the Memoir, jr. Z. Chinois, In the Ani- 
bic, it hfLs a name which is not now in use, ^X»L> instead of 
which, ihejerm is now used. 
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LeniU, Eroum Lens* 

■ 

Aher the bran» our attention may now be directed to the 

Lentily (Ervum Uns, Vicia /t/w,) since Columella has treated of 
them in this orck-r. Beside the large aiid small lentil, wiudi are 
but varieties^, the black lentil {Lms nigrd)y with short, two- 
seeded pods, small, flat, sharp-mailed, entizely black fleed% 
seems to be a different species, as is also perhaps the bown- 
spotted lentil (Lens punctata), with short pods, ofUn contain- 
ing but one seed, and pretty large, roundish, fine brown-spoued 
seeds : But this last is less jremote from the common species. 
The lentil grows wld among the com in Germany, Switzer- 
land and Fiance The marks of this species have been alresdy 
given. Sibthorp says, (Prodr. Fl. Gnec ) quandogue etimn 
sponU inkr sc^ctcs provcnU jna^ nlliidinc minor ct cirrhis flrc 
orbaia ; — a description which is very probable The Greek 
ftauf is our lentil ; the descriptions given of it do not disagree 
with this supposition ; and at this day the lentil is called in 
Oreeoe fmuh Formerly ^miM was the name given by Galen to 
* the lentil when taken from the pod and dressed. In the Geo- 
poiiica, (1. ii. c. ST), the fruit is called and the plant 

The stem rises obliquely {w?ntytM4ivXf, Theophr. Hist 
FL L viu. c. 3.) Theophrastus says this of all pknts which 
bave tendrils, but are yet able to support themselTes without 
Oiem. The pods are flat, (c. 5.) always translated 

by lens or lenticular among the Itomans. According to Colu- 
mella, the lentil is s()\>. n twice a-year; early, thai is in autumn, 
or late, tlmt is in February. The meal of lentils is much used 
as a medicine. Pliny mentions an £gyptian lentil, rounder and 
bhusker than the common (!• xviii. c* lit); and .Theapbiis- 
tus speaks (Hist PL L iv. c. 5.) of Indian lentils, resembfing 
Faiiuia Giacum. From this resemblance I cannot consider 
them as the Dolichos catjang^ as Sprengel doe$> (Hist. Rci 

Herbar, L p. 80.) Uiider the Airiiiaii aame ti* ^ 

is cultivated in the east throughout Ctbul, as fivr aa the vfMlk 

of India ; and in Hindostan it ib called via^huri. It is cer- 
tainly a native of a temperate climate, such as the teiu|)ecal^|)arts 
of Europe. 
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Peas, 

Bespectiug Fea&ey we are late of finding any informatton 
aMmg ^ ancieDto. Y^MpoMem iiol roeDtipDed«a8W8ttp' 
poMd» by Arislapliaiies, but be ib i^peaking (Plut» 4tt7.) only: 
of a xnci9««iA4f. -Tbe SchdiMt says, Abudw means an egg, and. 
that the former word signifies a bu) er of eggs. But Agt^^j, also 
signifies %i<rM, and tliis has its name from Fifia in Mis. What 
Tbtopthrasttts has said of xw^, dots not oonrespood with oar 
peoflft. He plaoeB them, indeed, anoag the jgHimm, (Hkt PU 
1. viu. c 1.); but be says, some b«ye round leaves fike beans, 
others long leaves, as xurti, y^u^^t^, «^x4*^f 0- ^^^^ •^•)? ^^hilst 
our jHiase have very round leaves* Commonly he places ^urif 
along with iidht^ and ^^x^ 0* ^* i^i* ^"^^O* 

nyp further, has many loiTes, is divided at the root into 
many fatandies, mfiers ntudi ftom the oold, on account of its 
tender roots, is easily broken, and ooeupice a great space, (Da 
Caus. 1. ill. c. 15.). All this agrees belter with a plant related 
to Lidhi/rus aaiivus than with our pea, which has iK>t many 
leaves, nor many branches at the root, and is a hardy planL 
Shnn the Bomanwritm little that is definite eaafae gained. 
Fimm belongs, acoor^g to Columella, to the Icguminotts fiiatn 
which are used as Ibod, likes a soft, light earth, and a warm, 
moiit air, (1. ii. c 7. 10.), and manures the ground when it is 
fresh cut, [(e. 11.) Dioscoiides does not use the word xwf, 
Galen (De Alimentor facultat. 1. L c 11 ) says little about 
it, and places it al<nig with the bean. In the Geopomca (L ii* 
c. IS. d.), according to Columdla^s authority, it b aud to prefer 
n loamy soil. Pliny (I. xviii. c. 12.) says, Fkum im^a* 
iieniissimum friffnrh, and aliirnis that it has sUiqua cylindr(i- 
ccif, from whicli expressioD, however, there is reason to fear 
that he was thinking on KvXtti^s i^ifiM (Theophr. Hist. 
PL L viii e. 0.) It is further aaid respecting ckeraUa^'^Ett 
m ani rii cieeria maqualU angukm vduH jnstm\ according t» 
which the grain ought to be angular. It is furthiir wortliy of 
remark, that the ancient Arabians were not acquainted with 
our pease. Th^ tranalated ptiMfft by ^ U; «>d in a nwi* 
muoiptor Ebn BaltharV JTol^rin JMn», wlu^ lies belbie 

me, I find the following dcscriplion of it, Mascli is a stnaU^ 
grain iikc Ervum, of a green colour, shining, with a navei spot 
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like ili;it ol the French bean, black and white: the leaf is also 
like that ui the French bean, as is also the pod. In the East 
they are cultivated in the gardeos, and are eaten. They grow 
in the loutfaern re^pons: in Yemeo, they are iiko called Shoru 
pods, (Hulse, They have a good taete After that fiil^ 

lows a translation of what Galen says respecting ir4<r^. It 
thtift appears, that £bn Baithar i^peaks a doUchot or 
phamka^ and not of our pea. From all this it ia evi. 
dent to me» that our pease were altogether unknown to the 

ancients, aiui that tlieir -rto-oi or pitrurn belongtd lo the Laihyrtu. 
Hence wc see the reason of the uncertainties of die niudern 
Umgues. Tlie German word Erhse comee from orobm; the erviUa 
and ervUha of the Spaniards and Portugneae 6ncnn ervum; the 
poU and pMhof the French and Italians from pinm. In the 
new {^reek dialect pease are called avxo^, h\ a quite new nanie;^ 
and in the same manner we have gorocht in the Husgian dialect. 
Pease bebng to Tiorthem countries, and are cultivated through- 
out the whole of £urope^ and in Asia as far as China, and nor- 
them India. Aooonfing to later boCanistSy the pea growa wild 
in the Helds of Europe, with which account what I have already 
said corresponds. 

' Phaaehu, 

The notices which the ancients lurve left us respecting Phe^ 

aehis or Phasiolus are few. Theophrastus and the an- 
cient Greeks do not mention it Columella saj s, (I. ii. c, 20.) 
phaseku must be sown early in harvest, in a rich soil, four modii 
on an jugmm; the seed also is smaller than that of fieki 
beans, and resemUes the grains of irj^k and AiS^fH. ' He plaos 
them among tlie leguminous fruits which are eaten by man. 
Diosa)ndes (I. ii. c. 1^.) speaks only of iheir medicinal proper- 
ties. Pliny says, (1. xviiL c IS.) the grains are eat along with 
the pod. This agrees exactly with our French beans. But 
ftnm GaWs information, (De Altraentor ftanilt L ii. c. S8L) 
we see what mistakes have prevailed respectinoj the names of the 
Ic^iminriiis fruits. He mentions ^«<n?A»« along with Z^^^^ the small 
latliyrtLS as a bad fruit ; and then says, some consider ^mWah 
and Aidnftf as the same; some regard it a variety of the iat> 
«t«r; some distinguiah b^ween ^Mtift^ and ^M^•f> and ^ve the 
fprmer name to the Frendi bean There ia also no 
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doubt that the ivordU fkoidim and fntwn were first used to 

denote varieties or species of the lathyruH, aiid iliaL ;Lfterwarcls 
they were appropriated to other leguminous fruits ; the ibnner 
very early lo the French bean, and the latter at a more recent 
period to pease. 

DcHichos, 

IMkhoi VOL Theophrafitiu (Hist. PI. 1. vui. c. 10.) seems to 
be our French bean, for Theophrastus says it bears good iruit 
when it b permitted to climb, but bad when it fies upon the 

ground. Galen, (De AhnieiU. facultat. ]. i. e. 28.) quotes the pas- 
sage, and applies it to a fruit which, in his time, was called 
short A^«(, siliquc. The putting of ^MniXf along with ixi»ff ^d 
«wic in the book of Hippocrates J}e Dto^ induces Ualento think, 
anoe and pmnfm are not mentioned, that beUmga 
to the same arrangement. He also appeals to a passage in 
Diocles Karystios, where n-iTo^, ^eXtj^^f are mLiiiiuiied, but 

not XM^v^f ; and adds, we may believe tliat a«3v{»«, ^x<rnXi>f 
are the same plant. To this list hxt^^ ought to have been add- 
ed. He further condudcas, that the )tAix*f Diodes is the 
phmt whidi is reared in gardens, and the pods of which are 
eaten green. Diosoorides describes under the name of cfuxti!^ 
uur French bean very distinctly, (1- 176.) The 
Arabians understood this, and £ben Boithar quotes>, under the 
French bean, the cfuxxl of Dioscorides. The French beans, 
that is to say, the Ui]ge French beans, but not the creeping 
beans, were well known to the ancients, and were denoted by 
the words ^•Ai;c<K and 9«5>X(»f, which, at a more early period, had 
been appropriated to LalJtijrns. Tlie native country of the 
common Frenc h bean ( Fhaseolus vulgar 'ut j, as well as of the 
ereepiDg bean ( Fhaseohu nanu9 ) is India, that is^tremely pro- 
bajUe, anoe these plants cannot endure the slightest frost In 
the catalogues of plants cultivated in India, I find, indeed, Ph, 
nrajT. and minijrro, but not our French Ik^ui, and correct infor- 
mation respectnig its occurrence in India is entirely wanting. 
WiUdenow asks, whether the Turkish bean ( Ph. midtijhriis ) 
be ft native of America, induced, doubtless, by a notice in the 
botanical work of Houttuy ; namely, that the Admiral Peter 
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Hdm first brought this plant fiom Biaxil But in the old bo' 
Unml works respecting Braal, I find no notioe of it. 

Tht Chidt PtOy (Cioer arietinum.) 

Thie Chkk pea ( Cker arietinum ) is found, like the ieuui, 
growing wild in the corn fields of southern Europe; but it b 
only found occasionally, and by accident in then. It is» with- 
out dcHibt^ the \^i^t^ of the Greeks. It is a leg^uminous fruit 

(Theophr. Hist. PI. I. viii. c. 1.), with a deep seated root (c. ii ), 
'}r>^AyiOKuvXoi (c. ill.), wilh a round |xxl (c. v.) It is twice >ow.cvl 
in a ye»r. The Greeks still call it It is meotkuied iu 

the Iliad, immediately after the above cited passage, respecting 
lentils. There were, as now, many varieties of the fruit, blsck, 
white and red, (Theophr. Hist. PL 1. viii. c 6.) The name ^iiliidii 
denotes only the chick pea. The Romans always translated 
i*-■^<^^^g })v ckt'r\ and cultiv atoJ this fruit verv much, as is still 
the case in the south of Europe. Chick pease are still called 
ceci in Italy, pou chichea in France, kicheni in Germany ; all 
of which names come from cker. In Spain and Fortugsl, 
they are called by a moorish name garanainxos, A variety was 
calle<l by the ancient Greeks xA^'»i, in Latin aratlnum^ iruiii us 
reseuihlance to the head of a rani. The ancients also s|)eak 
often of tlie acid which chick pease perspire, and which has late> 
ly given occasion to many chemical experiments, (S. Scherer's 
Joum. fur Chem, Th. viii. s. ^2). They call it or soZn^ 
and masntun that it is peculiar to the chick pea, and does not in- 
jure its growth, ("hick pea.se are cultivated throughout the whole 
of s«>uthern Europe, in the Ea.st, in ICabul (mickhod)^ and in 
oortliem India ( But ). They require such a climate as the south 
of Europe. Diosoorides mentions wild diick pease (I- ii* 
as does also Pliny (1. ii. c. 25.), but the former mentions that 
they are different in r^;ard to the fruit, and are therefore cer- 
tainly a iliii'eifjR s|)ecies. Cicer punicumy (CV)UHab. 1. ii. c. 10, 
20.), I regard as ratlier a variety of the cliick pea, tiian La- 

Lupm, 

Every thinrr relating to the Lupin (Lupmus aJhus) is equal- 
ly clear, h js the lupunis of the Romans, i^i^^w of the Grei^lvS, 
a plant which is cultivated throughout the whole south of Jb)u- 
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rope. It lias a very distinct property, which is also noticed by 
the ancients ; namely, the bitterness of the seeds, which makes 
them quite inedible, unless they have been steeped in water, be- 
faeb^bg cooked, and their bittemesB extracted. The Lupi- 
mti tSma alone ia cultivated in the south of Europe, on account 
of its edible fruit. The L?^/;//n/s ^mnij, according to Forskal, 
is cultivated in Egypt. The Arabians have retained the Greek 
name in their language. L, angustifolius is ciiltiv-tted at Bour- 
deaux as fodder. There are numy wild species of Lupnua in 
the south of Europe^ £r. varimsy pekmUf kiUuSf angug^fiilktf^ 
kksutus ; but it is very remarkable how completely the regular 
and numerous (growth of these wild fijxdes in the com fields is 
distinguished from the solitary and rare appearance of L, aibus. 

* Latiiffrua Saiivus, 

In the south of Europe, the lAxffi^ruM mHvu$ b frequent- 

ly cultivated, and toiiuiiuiily the variety with white flowers; 
those with blue flowers came rirst f rom Egypt, according to Ciu« 
aus. Formerly this plant was more cultivated than at present, 
as ive team from the ancient books of plants^ Its use haa been 
at diflerent times reckoned hurtful ; and at last it has been be- 
lieved that lameness may arise from catini: its meal mixed with 
bread. It is considered to have been the Am^v^o^ of the ancients ; 
sod Xhcophrastus*s notices agree with this idea. It has long 
leara^ and lies upon the ground like wwn, (Hist, Fi, 1. viii. c. d.) 
The modem Greeks also call it Theophraattis always 

places and together. Both of them are tnmslat^y 
sometimes by cicera, sometimes by cicerciiia ; ^x^f^ also is trans- 
lated by ervUia, The translation of by Fisum ochrus^ is 
without any foundation. A^i^y^n and i^t^ are certainly not very 
different, and so also are doera and ekmubk ColuimeUa says 
of ckera (1. ii. c 11.), Hemtmbw mm imdiU» fiec mfuatnda^ 
Mpore eerie nil d'lffert a ckernda, colore disccniUur, est absole^ 
tior et ni^o propior. As Z*. mtivus has angular, and L. ci- 
cera round seeds, the cicercula of the ancients is probably not 
L» dearOf otherwise Columella would certainly have noticed 
that diadnetion, and not the mere colour. We thus come to 
the conclusion, that wt9^, XttBv^n, p'lsiwiy cicera, ci- 

Bh2 



Digitized by Google 



I8B M. Link cn the JneietU Hutory 

eereula are varieties. In Iialy L. scUivus is csAied cicerchia; 
in France it was formerly called sars, at prL\>i'nt ^cssCy or 
poi^ de hrebis; in Spain and Portugal dmliaro. Ii is oui* 
tivated as far as the north of India, and the Sanaioil name 
is AwMTty wl^ch u wonderfully like the word lidnvei 
in a diroate like that of the south of Etirope, and is fbnnd, 
like lentils ami utlier siniilar plants, growing wild in thu iiLlds. 
DioiK»ndes, who passes by no kitehen vegetable, no edible 
fruit, does not use hH^^, wU, fxe^$ Init only ^ixf, a name 
^Mdky aeootding to Gralen, agrees with Zxf/H^ which also dbews 
the small difll«rence between these names. Laih^rui deem is 
at present cultivated as fodder in some of the dialricts of 
France^ 

Aphaca. 

Jpkaca is mentioned by Theophrastus^ (Hist. PI. L yvL c 1.} 
It ought to be sowed late : the pods are broad as in the lentil; 

it has a resemblance to the human members, like ilic l^ean, 
(c. 2.) Dioscorides describes (1. ii. c. 117.) apfmca as a plant 
taller than the lentil, with small leaves, with pods lai^ than 
those of the lentil, in which firom three to four seeds ate found. 
Aphaea is not to be confounded with Laikprus^ as is easily un^ 
derstood, since this last has round leaves. The Romans do not 
niLrition Apluwa^ only Pliny speaks of it as a wild pl^t, 
(1. XXI. c. IS.) ; he also uses the words Amara aphace^ (c 17.) 
Instead of it the Bomans speak only of Vkia^ but not the 
€k<eeks, except the later Greeks, who hsfe adtantted the woid 
fiixm. Columella speaks of the cultivation of vetches, (1. ii. 
c. 11.) and there is nothing which should prevent us froiu be- 
lieving Uiat tlie Vicia of the Hfimans is our Vicia saiiva. The 
name Vkia has also passed into all languages. But how w» 
Vkia named among the oUer Greeks ? The Arabians seen ts 
be correct in translating aphaca by Vicia r the descriptions of 
the Greeks also agree extremely well with our vetch, and Galea 
uses botli names^ yet he does not speak distinctly respecting 
iStmr agreement The native country of the vetch is uncertaiiL 
€f the garden TcgetaUe Ajskm, we shall speak by and bye. 
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£rvum of the Eamans. 

'*^o^i^ of the Gmksy of the Romans, i% as is gene- 

-rally supposed, J&nnm ervtHa, It has a mark which points 
it out, namely, its stiipifying pro|)eriy. Of this pmjKTty 
Thcophrastus, Columella and others, make mtniioti. It is be- 
lieved that this property depends upon the time at which the 
giain WIS sown. Xbe plant actally grows wild in the south of 
Eunpe. The modem Greeks call the fruit ervum has 
passed into most of the other modem dialects; the Italians 
call it vcggiola. 

TrigoiLcUa Famum Gratcum was much cultivated by the 
MDcientSy and is still cultivated, especially for fodder. The 
seeds were yeiy much used by the andents as medicine. They 
also made use of their mucilage. According to Galai, the 
green plant was eaten. In Theophrastus''s writings only fivu^K 
is mentioned aiiiung llic laLcr Greeks, the plants is calleil tjj'a^j; 
Galen says there is no difference between them, and adds also 
ihe name «Mywi^. The Romans cultivated the plant under the 
name Famm Grmm^ which has passed into all modem lan- 
guages. The Arabians also valued the plant greatly as a medi- 
cine. It seems to <^i ()w wild in the south of Europe. 

*A^«x«5 is quoted Galen a>s another name of Lathyru^^ wiiieh 
appears in a play of Aristotle that has not been preserved, In 
Theophrastus(Hist. PI. I. viii. e. 8.) there is mention of a w^ed 
of this name. Galen speaks of a weed called ii^xf^^ which, 
without doubl, is the ssme. Sprcngel supposes the former to 
be PUum arveim^ the latter Enmm ietraspermnm or Vieia 
laihyroides. The latter does not appear in the south of Europe 
as a weedy and with res|)ect to the two lurmer, we may as well 
suppose another species of Latliyrus or Ftcto. It is equally 
uncertain what J^^jh* means in Tlieophrastus (1. i. c. II. 
c, 6. ed. Schndd.) The plant brings forth its fruit under the 
^ound, whence Sprengel supposes it to be LMhyrus amphicar^ 
poSy in the History of Botany ; and Arachis ht/pogdn, m the 
Herbar. BoUuuc. But, according to Theophrastu^, the plant 
has no leaves, not even any thing resembling them, and all 
known plants have leaves. 
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M. Latbeillb. 

One of the most curicHis subjcxrts in Entomology, and which 
has not hitherto been tceatod of > the defemrimripn ot' the di- 
nates proper to the difierent tribesof nueets^ isneailjeaaiieeled 

with the history of their nutrition. For, in fact, since the Author 
of Nature has spretul living beings t)\ er all the point** of the sur- 
iace of our giobe, capable of maintaining them, and since these 
beings vary with the climates, it is necessary that the alimentaiy 
substances of animals shotikl vary equally ; and thus, as well as 
the animals themselves, should have a geographical dicumscrip- 
tion. 

Independently of such considurauou, the U'iii|K;rature which 
fits the developement of one species, is not always proper £ar 
that of another ; thus, the extoit of country which certain spe- 
cies occupy, has necessaniy determinate limits which they can- 
not exceed, at least suddenly, without ceaong to exist 

These principles lead to another consequence ; where the em- 
pire ul Flora terminates, there also the donuiuun of animal life 
is at an end. The animals whicli maintain tliemseives on vegi^ 
tables, cannot live in fdaces entirely steril ; and thoee whidi an 
carnivorous, would be equally deprived of alimentary matter, in 
the absence of thoee cieatures of which they make their prey ; 
therefore, neither tribe can be there established. 

The observation teaches u^, thai ilw eouiilries the most abun- 
dant in animals with articulated feet, more especially insects, are 
those of which the vegetation is the richest and the moat nqpiik 
ly renewed. Such are the effects of a warmth strong and long 
sustained, of a moderate moisture, and a varied soil The near- 
er, on the contrary, that one ajijiioaches the limit where snow 
and ice are eternal, whether by advancing towards the Poles, or 
by ascending mountains, the more is the number of plants and in> 
sects diminished. Thus, Otho Fafahdus, who pid4ished a 

• Alvl^Bed the /ii«rttiM4iM i fa 
ttKtt HTfllmlb, VOL iU. 
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^ood Fauna ol (irci-nland, makes mentitin of only 468 ajMJcies of 
annuals, and the number of insects, including under that class, af- 
ler die maniier of limiKUs, both the cnistooeoue animals and the 
Aradmidest merely amounta to 110^« Lastly, as one approaches 
those where winter rules without oeanng^ all living 

things clisapjxjar, and Nature no longer possesses the power of 
production. The plainii whicli border on the Polar Regions, are 
Ibund in that respect, to be in the same state of inertia as those 
parts where the region of perpetual congelation oommenoes 
aknong the mountains of the torrid zon^ or on those of the most 
fruitful countries. These mountains, considered in relation to 
the vcGTf'tables and animals which are proper lo iheni, form in-:i- 
duaiiy, and, by supeqiosition, particular climates, of which the 
temperature and the productions are similar to those of plains in 
more northern countries. It is thus that the Alps are the habi- 
tation of many insects which are not found elsewhere, except in 
the iiorih ol" Europe. 

The niaemi called Prionus depsariuSj which appeared till uow 
to have no other country than Sweden, ha^; lately been disco- 
vered among the roountanisof Switseriand. I have myself taken 
at Cantal the Li/ats mmuiu9j supposed to have been confined to 
the most northern provinces of Kuropc. 7'hus, also, that bi an- 
tiful insirt calleil by Linnteus the ApolK> Butterfly, so conunon 
among the fields and gardens in the neighbourhcKul of tJpsal, 
as well as in other parts of Sweden, does not live in Fraticc, ex- 
cept on mountains, the elevation of which is at least 600 or 700 
toises above the level of the sea. The Carabw mtr&itisf, the 
Acrydium grusifuvi^ many of our butterflies, the common vipt»r, 
{Coluber berwi)^ &c. living here (the latitude of Paris) in the. 
plains, or on very slight elevations, have, in the south of France 
and Italy, their domidl on alpine or stibalpine mountains. There 
these ankaals find a ahnilar temperature, and the same mttritive 
substances. The intelligent entomologist will always take into 



• ft t!* poftmble that this author hiw mentioned only the more remwknble spe. 
cie», and haa nol intended to give a complete entomology of the part of Green- 
land of which he studied the productions. But one is, nCTCrthflOM^ fltKlllnJ in 
concluding, that the number i« there very limited. 

+ The pro]Kr Carabi have their principal fteat in the ttmiperatc ronen, rather 
appro«rhin;j thr nnrth, or eU-vatrd situation?, thnn the Koutil* ThitJ OCCUr iB 
Spain and Barbary ; but there the tpeciea are few in number. 



Digitized by Google 



872 M. Latreiilc on U^e Geographical DuirUmiwth qf IimcU- 

maidenitioQ the height above the sea of the {daces, vheie he 
collects his spedmensy and he will abo oheerre vith care the 

mean ic iiij3eratiire. 

NaLuruIists, as well as geograpiicrs, have divided tiic surtace 
of the earth into diilerent climates. The latter have taken for 
a base the progressive differanoea in the longest duratioii of the 
natural day ; the former have founded thor dmsions on the 
mean temperature of the regions proljer to aniiTials and ve*- 
gctabk's. In thu Philosophia Entomologica oi Fabncius, the 
acoGptatioTi of the word Climate is g^eral, and embraces tlie 
universality of the habitations of insects^ or of all the aBimals 
with articulated feet He divides climate into eiglit stationsy or 
fmrticular subdtmatcs, \ iz. The Jndkm, the au8iral^ the Jfetfi- 
terra nian^tUc noriJurn. the casterth^ythe xoesLrn, and ulptne. 
But it is ca^y to see, by the enumeration of the countries whj&ii 
belong to each of them, that these divisions are not always esla- 
Uished on positive documents^ and that it would be neoessaiy» 
if one follows rigorously the principle on which they rest, the 
mean tcm|X nature, that some of tlicni \yQ suppressed. The sub- 
climate whicli is called Mediterranean, comprehends the coun- 
tries adjacent to the Mediterranean Sea, and also Media and 
Armenia. The boreal^ or northern, extends from Paria to Lap> 
land. The eaatem is composed of the north of A9a,of Sibeiia» 
and of the cold and mountainous part of Syria The western 
includes Canada, the United States, Japan, and China, This 
simple expose may suffice to convince us, tliat Uiere is much 
that is arbitrary in these divisions. Several of these countries 
actually have the same mean temperature ; yet they aie not • 
ranged under the same climate. But besides that these distinc- 
tions are scarcely of any use to science, since tiie places in which 
the mean temperature is the same, produce diilerent animals, it 
is impossible, in the actual state of our knowledge, to insure such 
divisions of climate on a solid basis. The different elevatioai 
of the soil above the level of the sea, its minerakigical oompoo- 
tion, tlie variable quantity of water which moistens it, the mo- 
difications whicli the mountains, by their extent, their height, 
and their direction, produce on its temperature, the forests 
more or less great by which it is covered, the influence exercised 
on its temperature by that of neighbounng climates,— are the 
4}Iemcnts which render complicate these calculati o nsi and which 
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throw over ihem so much uncertainty, considering tlie diificuity 
which there kl in appredatiiig the importance of the modifyuig 
cPCunwtuceB, whe^er nii|^e or oombiiied. 
• I diaU conndcr the dmwtes under anotker point of view, that 

wKich is offered us by the genera of Arachuides ♦ and of Insects, 
peculiar to determinate spaces on the surface of tlie earth. Our 
catalogues relating to exotic species^ arc loo imperfect to admit 
of oor fo^owing another plan ; fat even the European entomo- 
kgy may be said to be nothmg more than sketdied f . But» 
even supposing that ire bad not to j^ead this penury of mate- 
riaJs, I would not fatigue, by the wearisome enumeration of spe- 
cies, and by ail the little details into which the subject would 
conduct us. Would it not be necessary always to fix one's 
attention on some general ideas^ and on the most important 
lesultsP Such is the end which I have proposed to mysdf; 
and although, witb more assistance, I might have succeeded 
belter, I trust, however, that a gtxxl use of the feeble means 
whidi my studies have furnished me, will lead to new views 
winch I believe worthy of interest. For the rest, I may be 
said to open a new path, or rather to mark out its tiaoea, and 
my effbrts, even thoagfa fhiitlessy may at least merit some in* 
dulgence. 

Many of our travelling naturalists may be reproached witli 
n^ligenoe in regard to their indication of the ptedae places 
where tiiey collected the objects which enrich our museums. 
Tins first fiiult committed, one need not be surprised that they 

have not remarked tlie particular qualities of the soil, considered 
physically, and under its mineralogical asjxx'ts. Yet tliese de- 
tails form an essential part of the history of animals. The 
genus lAdnuSf the FapiUo deopatrOf mtiny of the genus Dctsy- 
ieif (Dermuiei^ Lin.) some species of LaadOf &c. are only 
fiiond on calcareous soils. I have observed that the PhneUa 
hipimrttmfa^ very common in the environs of Marseilles, scarc e- 
ly extends to the sea-coast. If the interior of lands in Bar- 

• The class Arnchnidcs consists of the genera Aranea^ Scorpio^ Acarv^, &c. 
recently rcinnvpf! iruin the Tmecta, They are remarkable fnr the want of an- « 
tttoiue, and dj. tin^^nishablc from the true insect)? hv other imiM>ri,int character*. 

■f Kvcn \vitli the talents of M. dc Humboldt, it would be imiKiy^iblc to do 
for the geography of Insects, that which he has executed for the geography of 
VUnts, 
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bary, in Syria, in Egypt, &c. presents other species of the same 
genus, it is because the soil is there imprtgnatetl wuii *aiine 
particies, or abounds wiih plants of the sait^wort kind, Salsotai 
llittt these piiiiefic always inbalxt an anakgoiui sail. Thein- 
aaeta of fhe oomtriea which border the Me dilcn aaeani the 
Bhttk, and ihe Caspian Seas, bear « great relation to each other, 
and for the most part abide on the ^ound, or on plants little 
elevated. Those countries seem to be the pnncipal scat of the 
aeoond section of Coleaptera (the hHSrom^es^) and of the gen»* 
ra Liamtf BnukifMrua^ Btqtregtk^ (the oooical fomied apecteis) 
&a; and although the Cape of Qood Hope is so far dia« 
tant, vet manv of its insects bear the features of a fomilv re- 
soHil)Ifincc with those just mentioned. From i h i s fax-t we may 
draw the interence, that the soil and the vegetable productkaia 
of tliese different oountrica possess many charaolm of a natural 
affinitT. 

It IS easy to see that the same eare should be observed hn 

the local obst rvalion^ as well of the species which live in water, 
of which it IS necessary to distinguish the nature, as of tho?«e 
which reside along the shores. All such accessory knowledge 
may throw li^t upon the paitbular habita of these aimnabi er 
give rise to reasonable presumptions. Having thus caHed the 
attention of travelling naturalists, and presented some preliiui 
nary obsen'ations, I come directly to mv subject. 

The Ibliowuig prop)sitions are established uu tiie btutly which 
I have made of one of the most beautiful museums of £urope, 
of the private ooUectioos of Parisy and on the inftmnatkm which 
I have acquired, as well Ikon published works as by my own 
researches, and a widely cxtendetl a)rrespondence. 

1. The whole, or a very great proportion of the Arachnides 
and Insects, which have for their birth-plaoe countries of which 
the temperature and soil are the same^ but separated by a great 
space, is composed in general of dt^rent ipecies» esvaa thdUjgh 
such countries may lie under the same parallel. All the Insects 
nu(\ Arachnides whicli haM- hi rii collectctl in the most rnisteni 
parts of Asia, such as Cluna, are distinct from those of Kurope 
and Africa, whatever may be the latitude and temperaliire of 
these Asiatic countries. 

S. The ffretAer number of the above4iamed dbssesof ara> 
malsy dificr lium eacii utlier specifically, when tlie couulrtes in 
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which they make their abode are separated from each other by 
natural barriers, either entirely InterrupLiog, or rendering very 
difficult the oommunication, such as seas, chains of higlUy ela-^ 
vated mouotakis^ vast deserts, &c. Thus the Arachnldes, Ijie 
iMeets^ ^ea die Reptiles oC Aamica and .of New HoUandi oan- 
not be confounded with the antnuda of the same clanes» winch 
inhabit the ancient Continent. The insects of the Unitecl States, 
allhoiigh often nearly alianl tu ours, are yet separateti ])y cer- 
tain clioractera. Thoee of tlie kingdom of New Grauoda and 
of Peru, countries so near to Guiaaa, and equally equignctialf, 
diflbr nevertheleeB, inagreitpitft, from those of the latter ooun-, 
try, their climatee being divided by the Cordilkras. When one 
passes from Piedmont into France by the Col de.Tende, a ma- 
nifest cliauge itiay be ol).><rved. These rules suffer some ex- 
oeptions iu regard to aquatic speuea. There are also cei Uuii 
insects of which the distribution is very widely extended. La 
HA Damty or Painted Lady Butterfly, (P. cnnltit), eo com* 
non in our dimaley and even in Sweden, occurs at the Cape of 
Cvood Hope, and New Holland presents a species almost entire- 
ly the same. 1 he Spklnj: du lYt / ion, and the Sphinx cchriv 
Silver- i>triped Uawkmoth, have our own climate for thfur nor- 
thern linut, and for their southern the Isle of France. Amongst 
aquatic insects, Djf^HUM grmm^ which lives in the waters 
of Provence and of Piedmont, is not unknown in BengaL I 
do not speak from authors, who often confound the sjKx:ies of 
far liibUint countries, wlien thev have some characters lo cum-* 
mon, bui from my owu observations 



« AHbonch the aoiQuls of Hit daw CMmm do not belong to mgr pitiaai 
■Dkject, I ou^ Hid the foltowing general obiervaUoiu : 

1. The genem Utkndm^ Cvnftftu^ Golalftes, g e a iela, Pkm^ma^ aw ptopar l» 

tihe seas of Europe. 

t. Tkomv£ MfOtmuABiffm hsfeaoi |cC baaa fliwid, ascapita tiM Ana* 
llcan Ocean. 

3. Frontlif aaiiia,«iidtbtcoafUorCliltiA«ndtbeMoliioeaa,e^ 

4. The genera Borippe and Leucofia, iubaliit particularly the Mediterranean 

and t!ie s<as of the Knsi [iidR"s. 

,i Tht last amvcd ^L■as pirc us cvrlasively the following gena«; Oq/tkia, Afa- 
tmUtf RaninOf Albuntu^ and Tknlaitatnn. 

6t The other genera are common to all the i^auni but ihat of Ocj/podc hi only 
ibaiid in wimi cowitriea. The great i^peciei of Graf$u$ come from South Amen* 
cs and Maw Hdlsad. 
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3. Many genera of iiisccLs, and particularly those which feed 
on vegetables, are spread over a great Dumber ot points in the 
principal divkknu of the globe. 

4 .Some €dkm m ezduHydij pioper to a oertaun extmt of 
couDtry, wbetherof die andeDt or the new Continent The fol- 
lowing genera are never found in the latter country ; Anthia, 
Graphi/ptervSjErodifts, Pimelia, Scaurus^ Coss/jphiis, Mi/IubriSf 
Brad^fcmUf Nemoptera^ AbeUk (Apis of' Lat.)^ ArUhophorc^ 
m wdl as many others of the fiunilj ScorabSidet^ &c ; on the 
other hind, die ivestem hemwphere presents ns with many gp- 
nera> wht<^ are not to be met with ebewhere, and of which the 
following are the principal : Agra, Galerita, Nilio, TctraonyXy 
Ruteiia, Doryphoro, AJumuSy Erotyltuty Cupe^, CorydaLis, La- 
Indus f Fekamtif CcnirUf Eug^oaa^ HdkoMMy Etyema^ CaH^ 
nia, &e. our bees are there repkused by the genera Jfll^pona 
and Triffona, The genera Man^wra, Graphipfera, Pneumora^ 
Masaris\ kc. have hitherto been found only in Africa; ih^ first 
and the third of these genera are even restricted to the Caj>e of 
Crood Hope. The ColUuris is proper to the East Indies. The 
genera Ltmpnma, H^kui^ Farop^ii^ and Fatwpa, come only 
finm New Holland, and some neighbouring islands 

5. Many species, in their native country, affect exclusively 
certain localities, wheihcr in k)w lying districts, or \u tho^u w ljich 
are elevated to a fixed height. Certinn aipme buttcrfiie:^ are 
always confined near the region of perpetual snow. When a 
tnTdkr ascends among mountains to a height at which thetem* 
pefature, the vegetation, the soil, are the same as those of a 
country much more nortliern, he there discovers many species 
whicii are characteristic of the boreal regions, and ibr which he 
would search in vain among the plains and valleys at the foot of 
these mountains. I have already cited some examples^ which 
jsupport this nde. in the same ooimtiy, the temperature of 
certain low lying spots is modified by local circumstances, we 
tlu i c also iind many species which occur more frttpiciuly a lit- 
tk- turther north, if the mean temperature has been lowered, or 
u little further south, if it has been raised. It is thus that we 
begin to observe to the north of the department of the Seine 

come from theK copi M hci^ 
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insecU proper U> colder districted to Oennanj, &c fend that the 
warm and suiidy soils, situated to the south and east of Paru^ 
present some species belonging to more southern regioDS. 

6. We shall divide the Old and New Contineiit into WDes, 
Bpreadiiig suooeattvely in .the maoBcr of meridkms, and of wliich 
the lupeadth u measured by a portkm cf a circle pandlel to liie 
Equator. The species proper to one of these zones disappear 
gradually » and give place to those of the following one; 8o that 
from one space to another, tlie prevailing wpeciesj or even the 
totality undergo a change. I compare these changes to that 
aeries of horizons whidi the travdkr diaoovers, m proportiaii as 
he removes from his first point of departure. 

Sweden has many species oi lasccU which are particular to it, 
and of which some are banished to its most northern provinoesy 
such as Iiapland* But its southern district, far ezampley Sea* 
ni% ofieiSi though m small quantities^ many insects of Crermany. 
France, a8rara8the4G'or44Pof latitude, produces many 
species also t'ound in these countries. It appears that the Rhine 
and its eastern mountains, form, in regard to some other spe* 
des» a sort <d frontier which they have not crossed. The first 
of those whidi are proper to the wann countries of western Eu- 
rope, shew themselves towards the inferior course of tfae Seine^ 
precise K at the |X)int where the vine begins to flourish in the 
plains, witi}out tlie assistance of local circumstances. The Ateu* 
thui. JlageUatiLSj the Mylabrit cAtcortty the ManUs religiose^ 
the Aicdki^kM ttafieitf, Uo, announce tins change. It is still 
more manifest at Fontunebleau, and the environs of Orleans, 
where, besides lliose just mentioned, we find the following spe- 
des: Phojma Rossit, Mantis pagana, and Sphinx cckrio^ he. 

But these insects, if I may so express myself, are only the 
foerunneis of such as are proper to die truly southern coun- 
tries. One recognises the domain of these last, on the appear- 
ance of some other species of Cicada^ Mantis, Zoniiis^ -^^y 
Scaurus, TermcSy &c., hut more esj>ecially in the presence of 
the Scorpio £urvpau9s and the AUuchu& sacer*. The cuU 



• The bmiflrStai «r tiM dhtoton cdlcd Sfidtt^ or Xii%h4» hvm alto tlicir 
Iiviiidfal Mtt In wtrm conntzieia and eqMctaDj betwico tfae T^rapket Thoee wUah 
limwoe Ims named 3V»fen«^ arc piopn to America, and Uiat peit of Aefa wbkb 
ItolMjood India. 
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turc of the Olive, the spontaneous growth of tlie StrawLieny 
tm, the Fomegraiiate tree, and the Lavender, speak ibll more 
plainly to the eye. This change is very perceptible, when^ in 
going from Paris to Marseilles, one reaches the territory of 
MontL'linmrt. The Ixwckrs of the Mediterranean are a little 
wanner ; and species belonging to the Genus Mt/ffole, OiiUis, 
CeifnOf Brmiui and ScariirSy appear there for the first time. If 
«e penetrate into the interior of Spain, and visit iu beautiful 
eastm provinces, where the orange and the pahn are vigorous 
iu the open air, a new assortment of sfxiies irUenningled with 
sotnc already observul in the soutli of France, >m11 command 
our attention. We may there obf^rve species of the ^radim^ 
SepidimMy Zj/giOf Nemoptei-a^ Gokodgs^^ and many other in- 
sects analogous to those of Barbary and the Levant, The know- 
ledge of these species having become faouliar Co ua, the enton^ 
logy of the Atlantic countries of Afnca, or uf tliosc which are 
situated on die Mediterranean, as fur as the Atlus, will not excite 
in us very great surprise. We shall there, however, diaoover 
certain genera of insects wbicfa have their centse of dom ini o a in 
the regions comprissd between the trsfiics; such as the Genps 
Jnihla^ (h-aphipifru^^ Skigona, See. 

We have only a mtv imperfect knowledge of the 
of tJie south-east of Europe. I shall merely remark that the 
PtipUio crynpput of Linnaeus, common in Egypt and the East 
Indies, appears aheady in the kingdom of Naples. 

(To be cmnditded mnt.H Nmnber.) 



Art. XX.— 'Oh the D^fkrenee between ike land and iSSos 
Haies of Chrfmometers^ deduced Jmn ike Regieier kepi m 
board kin Majcstifs Ship LEt EN^ in two Voyages to Cape 
de Verd Islands, By Lieutenant Mudge, K. N. 

Finding, on my return from a recent voyage to the Cape 
de Verd Islands, that the attention of philoso|rfiers has been 
oalled to the subject of chw mom ete r s^ and partioukriy to their 
change of' rste €tn ship-board and on ^hore ; and having, with 
Lieutenant Vidat, for nearly tliree years, kept the rate of die 
four chronometers appropriated to this vessel^ under diifiinfnt 
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circuiDStaiioeSk I am willing to think, that the results will not be 
ttfiiiit«i«8tiiig ta the readers of the Edinbuigh PhibBophieal 
Jounwl, fiarticularly aa they give aa undeniahle proof that such 

a change actually takuh placu, and shew the necessity oi bouic 
meaosy either of preventing it, or of estimating its amoiuiL 



TABLE^fiheLudamlSmRaiacfike CknmomeUn, Mj^i&ri lo 
his M4^ui^9 SUp Lefkn, ditriMg ker Fi^age to tie Cape d€ Ferd 
Jdamb, m ike year 1819l 
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Arnold 


N«249, 
FT arris 
mid 
mwoB 
Bali.' 


ArnoUl 


LUbon from Jaiu i. m Jan. 28. Ibl9, 
M St Jiigo from FdK & to F«bb 14b 
m lalmia oTSil, Feb. S8. to M»r. ?a 

}R r^K Mnr. m to April m. 
SH Quail IslttiKl, Apr. i7. tu 4w 
m Do. Apr. tr. to fUy It. 

Mc»n ship rates from the above. 


m m 

MT.30 

t 16.27 
i 16.99 
I 17.9 
1 17.66 


/||3.7 
1 1.S8 

I 1.25 
/ 0.99 
g 0.2(i 
^ 0.66 


^ 2.86 
^ 5.53 

5 

g> 6.55 


f 7.74 
g 

ff 7.29 
g 9.8 
; 10.39 
f 9.86 


I 16.95 


f 1.47 


^ 6.52 


g 8.47 


LRf tUMbm^ Jnne Sa to Jnlj T. 

LR Do, Julj 7. to Julj 17. 
LH Da July 17. to July ?a 
[LR Do. July 28. to Aug. & 
IM Dob Aof. a. to Aug. 24. 
I H Do. Aug. S4. to Sept. 1. 
LR Do. Sept. 1. to Sept, 13. 
LR Da Stpc 13. to Sepu 19. 

IMmhi hod rutet from the above, • 


1 1468 

I 13.90 
I 13.72 
< 14.4 
1 13.85 
/ 14.23 
I U.IO 
( 14.10 


g 3.85 
g 2.83 
g 2.73 
2.60 
g «.76 

g aao 


g 2.00 
1.85 

3.6i 
2.H4. 
g 2.87 
g «.26 
3.50 
IT 3.50 


g 13.62 

g U.t^.^ 
^ 1S.82 
^ 13,51 
g 13.15 
g 12.90 
g U.fiO 
f 14.60 


1 14.17 




g i.7« 


« 13.S0 


1 Difl'ercnce between the mean Land and 1 
I Sea rates, - j 


> 1.78 




&77 


A.33 



Unfortunately, the nlakLT^s rates, with wliicJi tliese chronome- 
ters were measured, and those winch tliey had on their return, 
are not found in the roister. 

N. B. It may be proper to observe^ that the above land-rates 
were takeo by Lieutenant Vidal and myself with an astnmomi^ 
cal quadrant, at the house of the Britisli Ci>nsul. 



* AiSftKVIATIOVa, 

t Sll Ship Rate. X Rate. 

II i Loaiog Bate. S g Gaining Rate. 
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TABLE of the Land and Sea JEUUu ^ike CkrmomeUn, mppHed to 
hi* Majesty s Ship Lefen, m her Voyagg io ike Ogx de Verd 
Iskmdi, dmimg ike yean IBStO and 1881. 
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The xBtes in this wj^ge are oertotnly not so gteat as in the 
pveoeduig, and conaeqiKiitly we caanoC dnnr from them the 
same satisfactory conclunom betneen the sea and knd ntes; 

aklujugh the first four lines indicate very clearly tluu a change 
had taken place ; hut the amount is not so well defined. 

In the fonner voyage, the watches went remarkably well, and 
the diatinctioii between the two latea is well defined and satis^ 
^adiw. 



• These aea ratts were found by comparwn of timos, April 8. a - delivered 
by the makers ; and the mean Greenwich time by the Obaervatoij dock at Ports- 
mouth, May 3* 

t Theee nU§ mn <teHnnin«il by Dr lamm it the PortMiwotfa ObwmioiT* 
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AitT. XXIw-^CM 1h€ MagneHc Infiuemse the IdamdBjf 
Si Mayo 'md ihe Chreai StOvagt, By Ueutenant W. 

In the eam€ of tlie year 1816^ wtiile engc^d #ith tileutMmt 

Vidal in suireying the Island of Si Mayo, we found ilie hills 
OQ which we were carrying on our operations so strongly niag- 
MtaOy that the needle bekwigiiig to tlie theodolite became wholly 
iiaekia; the dip iiwiMMhig io much) that the nfeedie ecmld not 
ttmnnei m onieqaaiea of one end of it beb^ drawn Sawn to' 
tlie face of the initniinent In order, therefore, to olytahi a tna^ 
ne^c bearing, the latter was obliged to be inclined at a very 
eonaiderable angle ; and even tlicn the direction became so un- 
oeitam and vaiiable at different ^tatioDd^ as tobeentnely tnelefli^ 
fir the pnrpoHfli of the enrvcy* 

I dfid not at this thne make any faithte obeefratians i bnt hi 
our recent voyage, I have been induced tb examine a nmikr 
circumstance which we met with in tlie Island of the Great Sal- 
vage near Teneriffe, a little more minutely : the result of which 
will be better seen by the annexed delineation of the ishmd, (See 
Pkte XI.)» m whidi I have maiked the i6ierBlsU6mii< nsedm 
the snrny, and the bearing of the Bom^iiei at taah of them, 
from which it will be seen, that the extreme difference in the 
variaUon of the compass nniouiited to alxiut 72°, although the 
two stations were less tlion a mile asunder. 

The island is obviously of volcanic origin^ and Consists 
tipoUy of a dark cokaued Uack tock, tliie detaeh«d pttte of 
which^ as well as the wMe^ eadubit rtrong marks of ftc«d mag- 
netic polarity; but it is remarkable, that a large ira^niLut, 
weighing aljont SO lb., which I brought away with me, has lost 
much oi its power, although its effect on the compass is still 
atrong, and ito polairity well defined. £ven the dust of the 
foadsy aadof thefloottOf thb ootl^gei/ haa die same cteacler 
as this rode itself and may b^gathlered op like sted flings by 
means of a bar magnet. I have hrougfu with mc a small sam- 
ple of this duf?t, and liave placet! botli specimens in the hands of 
Mr Barlow ot the Hoyal Military Academy, Woolwich, at 
aphose ai^ggeitioa i have been indiaDed lo lay this and the pre*' 

TOI». V. wo.' 10. OCTOBBft 1891; 1 1 
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Lieut. Mudge on iJie Magneik Jn^tmce o/'tlic 

ce^ng article before the pubtic, and from whom I have reodvcd 

the iulhrning commutacation. 

« Deak Sir, August 14. 1821. 

The obsi rvations you have made on the magnetic power of 
the islands of St Mayo and the Greai Salvage are^ I think, 
highly curious, and should be made public, as it Hwy drav the 
attention of other observ ers to similar cases, which asre doubtless 
fretiiKiidy U> Ix.' met with in different parts of the globe. Tlk* 
fbllovviug remarkable instance o^' a like acDon, at a considerabW 
defith under fvator, I kanwd kst jeac from Mr Buneaiit master 
attendant in his Majest/s dook-yard Chatham. 

This gentleman, who has alwajrs paid great attcntioo to the 
phenomena oi die needle, informed me that, in the year 1791, 
while lie comnianded a vessel (the Beaver) belonging to the 
Hudson's Bay Company, and while he was m search dL a noith* 
west pasB^i he ttet with a very cmious eiicumstanee, the psr- 
ticulars of which I extracted from his logubook» and I eeut yoa 
a verbatim copy of my nott s on iIil' subjc«ct. 

" On the 18th of August 1791, in Lat. 6V 5^2' N., Long. 
V\'., king then about ftO leagues from land, with sound- 
ings from ilO to <i6 tathomsy with blue mud, lifr Dunesn Ibund 
his ashnuth com|)ajis (which he describes as an exoelleni iostni- 
ment, by the senior Gilbert) suddenly oiTected in a very re- 
mai'kaliic- nianner, the card relu.^inu aiiv fixed directifin, re- 
volving round as if it had lost entirely its magnetic virtue. He 
immediately ocdered up all his other compasses (seven in number), 
which were all affected in the same way* He tlien stood on 
farther from the land, and soon afler his c ompas s es resumed 
their usual aciion. Mr Dmu an liad uilh huii a dippuig needle 
furnished by the Koyal Society^ and it a|)|M ars that the dip by 
it varied in a very short time from 78^ to 86°; the mean dip, 
by one series of observations^ was 81'' 40", and fay another, 
89* 46'. All the above partieuhirs, ami several otbons, weee 
noted by him at the time, und I extracted diem from his lo^. 

" Yours very truly, P. H a li low.' 

In the above statement relative to the siurvcy ol' the Great 
Salvage, I have omitted to mention a very curious eurcum* 
staneei which seems still farther to demonstmte the strong mag. 
iietic power of the island. The circurastanoe is this : when we 
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Islands of St Mayo and Oie Great Salvage. 58S 

commenced our operationa one morning, Mr Bumfordy one of 
the party, Und down his watch at the first station, and, on our 

return to the same place again, we found that the watch had 
p;ained two hours in the Interval, an acccleiation iloublie^s due 
to the magnetic action of the rock upon the balance. 



Aax^ XXII. — E.vperiments and Observations on t/i£ Effecis pr$^ 
dimd m the Mak$ ^ChwnnmeUrst ^ <4g fnommUgf tflrm 
Bodut, By JoHK BjMom^ Esq. Boyai IfililMry Academy, 
Wodwick 

We slightly" alluded to the al)<)\ L' cunr.sc of ex|)i'rinients in 
our last Number, sUatmg, that Mr Barlow was still pursuiug his 
obaervauons, at the observatory of the Royal Military Aoade- 
iiijr» Woolwich. 

This series has since been completed, and the results cGnumi- 
nicaicd to the Royal Stxiiety of London ; and they will pro!>ahly 
appear in an awiy nuni1>er of the PliiioM>plueal Ti an taction 

That the ship and land rates of chronometers dq not agree 
with eaoh other^ has been long noticed by navigators; but the 
change has genenily been attiibuted to the motion of the vea> 
eel Mr Fisher, however, in his voyage with Captain Buefaan, 
found, that a very considerable change took place between his 
rates on board ami on bhorc ; al'lu>ugh at the time of obstrva- 
tion^ the vessel vrwi froxeu luto the ice, and wasy consequently, 
as free from motion as his obsen^atoty on shore* He^ thev^ 
very naturally attributed the change to the mii^;netic ao- 
tion of the iron of the vessel : and this appears, to liave suggest- 
ed to Mr Barlow the course ot' experiments aliove referred to. 

The apparatus employed on this occiu>iuij, was the same 
which dial genUenian made use of in his m^netical expeiimen ts ; 
the inm-ball being 13 inches in diameter, and wogfaing nearly 
SOO lbs. About this ball, at different distance^ and in different 
situatians, wiih reference to the magnetic equator or plane of 
no attraction,'*' he placed bix excellent chronometers, taking their 
dailv rates by transit observations, first at the observatory of his 
iate colleague, the Heverend Mr Evans, and afterwards at the 

c c 2 
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Mr Barlow on ik£ E^ixU ptvdu£ed on ih& BtUu ^ 

llo^al Military Academy, this removal having been rendered 
necessaryi in consequence of Mr Evans retiring from Wool* 

wich. 

Each watch vemailied m its place thrae or Inir dajfi^ and "wm 
thai KmoTed to a diffevent aituation to the eait, wiirtp aai4i 
and south ; the direetkA in whidi aacfa waldi waaploeed, sras 

also caret uUy observed ; the twelve oVlock mark first pointii^ 
to the iiurih, tliLii to the east, west, &c., and a very conadcraWe 
diffeivnce was observed accordingly ; and as olleii as any preti- 
oua utuatMm wis reanned, the walch was always fotaid to ns- 
tuni to the same rate; and the greatest care seems to hafe hem 
taken to remove ev«ry thing of a magnrtie natinre ftom the 
jjlace of observ alion, in order to be assured, that the dFect pw>- 
duced should be due to the action ol tJie iron only ; and u hlch, 
in his fcMmer ekperiments, Mr Barlow had ascertained to he 
perfeotl jf free ftom any portion fixed miyirtism 

The cAds produced, which, in some iantanae^ anKmBtad to 
about per day» mustj thcRfere, be due to some magnetic pro- 
perty in the balance or spring of the chronometer; and to be 
satisfied on this point, Mr Frodsham, of the firm of Gaskinstxi 
and Frodshan^ whose chronometers were so highly distinguish- 
ed in the late voyage 15 the north, went down to Woolwich 
with detached baianoes and springs removed iromdivoiionielcn^ 
for the purpoee of experimenting upon them ; and the results 
periectly satisfied botb }):iriies of the truth ot the above conclusion. 
Perhaps the veiy nature and office of the balance-spring, is that 
which is the most likely to conunnnkate to it a tied polarity, 
and which, of come^ will b^ iwniadiatfly conomnicBlad to the 
bahmoe, however finee Iran soeh aodon those important parts cf 
the macliine may be, when first delivered from the hands of the 
luaker. It being, then, almost impossible to prevent the acquist* 
tion of magnetism by tlie balance, it becomes important to erti- 
mate its elfocts; and hence the utility of such expenuMits as 
those abqfve reftmd to^ is suflksendy atmoust 

In his former experiments, Mr Barlow made the 8hqi;alar 

discovery, lliat the power exerted bv iron on the coin pass netnllc, 
resided wholly on Us .surface^ and was inde[x?tulent of the niavs : 
the same, it was easy to conceive, would be found to be tiie 
case with its action on chnmometers, and a my ^experiments 
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oQ a circular plate of iroa tweive inches in diameter, fully con- 
finned theog^Mufe; Mich a plate, at the dktanoe of about 
fiftieeD Indieiy ptoduciiig a Rtaidetioo, in one inatanoey of more 
thm 4rper day, and in anodier of about f^'. 

In his former experiments, also, Mr Barlow suggested the 
idea of estimating, at all times, the eii'ect of the guns, &c. on ihfi 
cg^ppa>a» by introduciiig such a pkte of iron as the above^ in a 
tttiMtion whese Ha ponrcr nd eflbct ahould beaqmal to the oom- 
bawd aotiona of all the iron of the raad; and we are happy to 
learn, by the return of H. M. 8. Leven, that these experi- 
ments have, throughout the voyage of sixteen months, given the 
most sati&£u:tcMry results. The same plan is now proposed by 
him for aseertifaiog the ship rates of the chronometeni be&re 
they good boaid» by simply taking then* rates on a certain si- 
tnalion^ and at a proper ^stance IVom sudi a plate of iron. 

Should this experiment turn out equally satisfactory with the 
above, Mr Barlow will fiave had the good fortunc,^r*l, to have 
diaoovered a highly interesting scientific fact ; and, secondfy^ to 
hm found ita nnmediate appfieation |o the removal of two of 
most serious impedimenta to the perfection of practical na< 
vigation. 



Aet. XXIIL^/VomaSi^ cf the Hcgfoi Sodety of Ednu 
bmrgh. (Continued fim Vol. IV. p. 4S5.} 

i^arcA 19. 1821. a DirifCAV /tmtar read a paper " On the 
Distribution of the Muscular Fibres of tha Ventricles of the 
Heart,** iihistiated by Casts and Drawings. 

At the Hane meeting there was read ^ A Desciiptkm of a 
New and Umvmnal B^siioe^^ by Dr Dyoe of Aberdeen. Hie 
inBtroraent itself was eilnldted to the Society. 

A pajx?r *• On Electro-Magnetism,"* by Mr John Murray^ 
Letturcr on Chemistry^ was read. 

AfrUSU The foUowing Oentkincn were elected C^dinary 
Mambiffi of the Sooety : 

Sir Charleis Giesccke. Robert ilamiUoo, M. D. 

S. K. GmiUe, Efl%. 

A paper by Dr Berry was read» entitled, " Observations on 
the Method of Snking WeUs at Madias." 
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Mr Thonoa AUm read a paper <^ On dia Fonnatioii of the 
Chalk Strata."" 

There was presented to tlje Sodety at ihi^ meeting, by the 
Most I>iuble tlie Marchioness of Huntly, a very luagiiiiieeut spe- 
cimen of Coral, from the Island of Bennuda. This specunen 
was of unusual nu^tudie, and is supppeed to be the iinest in 
the kingdom. 

At the same meeting there was read a letter from Sir David 

Milne, Hart, to Professor Russell, giving an account of the mew 
tiiod oi tishiiig for iarge corals in the Island ot Bermuda. They 
are found round Uie island in great abundance, in about three 
feet water at low tide. The/ are attached priodpally to the 
edge of the coral reefa^ where the water deepens suddenljr to 10 
or IS feet They are fixed to the reefs by a kind stalk, and 
seem of all sizes, from iwo inchest to several feet in diameter, 
growing in clusters like mushrooms. When tirst taken out of 
the water they are of a light blown or snuff colour, but afUr a 
few weeks' exposure to the sun they become perfectiy white. 

A paper by Mr Marrat was rttud, entitled, Obeervations 
on Terrestrial Refraction.^ 

April 16. 11 le first part ui an Account ul the Life and Wrip 
tings ot the laiA Dr Cullcn was read, by Dr John Thomson. 

April 30. Mr Henry Mackenzie read the concluding part of 
his Biographical Account of Mr Home, with Ciilical Bemarks 
on the later Poets of Great Britain. 

An account of a descent in the Diving4)ell, by Dr L. T. F. 
Colladon til Geneva, was read. This paper is j|jriiiu?d in this 
Volume, p, 8. 

May 7. Dr John Thomson read a continuation of his Ai> 
count of the Life and Writinip of the lale Dr Cullen. 

At the same meeting there was read a notice by Mr John 
Ramage of Aberdeen, respecting a stickleback found with a 
leech in its intestines. The leech and the stickleback, which Mr 
Ramage had preserved, were presented, at his rec|ueat, to the 
Museum of the Society. 

There was also read a notice by Mr James Ftint, ctvilHCDijh 
near, respecting huge balls of day ironstone in North Ame- 
rica. 
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Ma// iil. The llev. Dr Soiuti viilt- road a paper, entitled, " A 
Comparalive View of* the State ot' SuuitUy about mveaty yean 
agOy and at the present timeJ^ 

/•MM 4 The foUowiqg Gcndenm wen deeted OnfiMiy 
IffmbefB of the Socieiy : 

U 'N rt A Han, Ksq. Colonel Mair. 

Hououralilc Lord SuccoUv A. N. Carson, Esq, 

Sir DaviU Miki«, Bart. Or James Buchan, 

A paper by 0r Hemy Oewar was read, ^ On the Iniuence 
of Chetmcal T^aws on the Fhenonwna of Physiology.^ 

At the sanie meeting, there was read a ])ap(_r by Henjiuiiiji 
Bc'li, * On the combined action ot the Salts oi' Cupper, and 
of the Fixed Alkalies on Gelatine and Albmaea.^ 

Jmne la A paper by Dr FnnciB Hamtttoii was vead, entU 
lied, ** Notieea regarding the Phmts of various parts of India, 
and concerning tlie Sanscrila names of those regions.'" 

At the same meeting, there was read a paper by Mr Jolui 
Murray, On Hydrocyanic Acid and Optum, in reference to 
their Counterpoms.^ The folbwing papers were laid on the 
tahb of the Society: 

1. On the apphcation of the Magnet to the ]>eooinpo8itiQii of 
Hcxiies, by Mr rjoiix Murray. 

2. Abstract of Experiments on various Optical subjects, by 
Dr Bkewstkk. 

The Soeieiy adjounied its Meetrogs till Monday, Nov. 5. 



amt. XXIV.— scientific intelligence. 

I. natural philosophy • 

ASTBOISOMY. 

1. OpitAePjUM9o^lAf Cefmp<^18ia--M. NKolasC^^ 

tore. Director of the Obs^ i vaUiry at Palermo, announces that 
he observed very distinctly the appearance of phases iu the nu- 
deuB of the cQDiei of 1819, and hence he concludes that comets 
are not luminous per ir, but that their nucleus, their ooma, and 
their tail, shine only by reflected light. 
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2. Notice Te9f)ectmg Fmti#.— In September and Octobei 
last. Venus was several time3 observed here, in open day-light, 
and also in part oi tb^ month of November, particularly on the 
9^ and The rooming of the latter day bdng Teiy 

and cfevy I obigy e d the pbnst perfbod y dkliact teacoD. 
ndmble tine, wiieiiy by an exact obeerTatum* I fimmd Ae 

sun's altitude to be 13** 44*: soon after this she was obstructed 
from lurUier view by Cirro-cumuhj?.. The planet was not to 
be Ibund by the eye, but was imm(pfliateiy seen on lookiag 
toerarda the SW. Had the «tam|iheie contianed iter^ I have 
little dbiibt bat abe iivraU bav« raaeiiied viafale fiar one half 
or teFcMlardt of en hmir kmger. VeBus sheds die moat ifilen- 

dour when about one-fourth of her disc is illuminated, when she 
at iier gcealest noi tji latitude, and when, at the same time) 
she ia between her jnfieat^ oonjuoptiiBi and her graetest ekn^ 
gsdoo. ThieeoQounEenae^hovevery beppeubotemiaaboat 
74^ years. At the tim when die pkoet wea ao deeriy sen 
here, 105 days had reYc^Ted siooe the inferior oonjimedon, and 
86 since tJhe greatest elongation IkuI taken place; and her north 
latitude was about I'' 19^* As these positions are iiot oonaider- 
ed the most fiivourable for liajr qbsfsrvfUions, I was induced to 
make the renuffke I hfiTe jiift tmnacqbed. Towaids tbe cloee 
of October 000, the plenel inll be iipaeid of ^l"" to tfae iicit 
of the sun, and in tins fitvonrable position will, I have no 
doubt, be distinctly seen in the glare of open day, by the un- 
assisted eye, particularly on her appuise to the merkhan ; lor 
though, at the end of that month, her illuieinated pert will be 
eboot 8.785, her greet west^ rinaprticn will, at that aeBaoB ef 
the year, render her propitioiis jRor day obeervatiott. T. J. 
Hfl^ Topy near WeOterbi^y August 8. 18X1, 

OPTICS. 

8. On fkotpkoreieeneg ^ Marme Ammak '^Banag 
a voy age to the Shethmd and OfJmey Islands, Dr MacCnllodi 
had yarious opportunities of investigating the phenomena 

marine luminous animals. In proceeding from the Mull of 
Cantyre to Shetland, and in almost all the harbours ol^ Shetlaacl 
and Orkney, Dr MacCuUoch found the water filled with a spe- 
cies of ammal which he considcfB to have been undeaeribed* A 
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loubic inch of water did not contain less than 100 of these ani- 
mals. lo the same view, and nearly at all times, the water was 
'fignnd filled with several di^erent species, resembiing ia size 
mmm oi th* nlafptia. Otber annMb of krger dbnenmifl^ 
and of many spedps, wM tqiMliy tamtfoA^ aad, if Im mmie* 
rout, yet ton CHT twenty wmtt ahrayi to be firand vidiin the 
space of a common tumbler glass. In all these cases the water 
was luminous* The light of the whole of these species disap- 
peared when (bey died, eidier firom keeping the water too lon^ 
froBi irannnig it, or fimn the addition of i^niits. Dr Mao- 
CoUodi has added npiwaidi of 190 species to the list of lum»* 
nous marine animidfl. The most conspicuous among these are 
about twenty small species of Medusa, in addition to those al- 
ready known to be luminous. ^^ the ancient genus Cancer, a 
cooaderaUe number of Squilke were also found possessed of 
phosphoMseenee. In the genera Seolopendin and Nereis^ five 
or six were hinunoiiSy which were aU the fl^pecies 

observed hr 

Dr MacCulloch. The othar known genera in wliich luminous 
ffpecies were observed, were Phalangium, Monoculus, Oniscus, 
lulus, Vorticella, Cercana, Vibrio ; VoItox, to tliesc Dr Mac- 
Culloch adds, among the fishes^ a new qiecies of Leptooephalus* 
The remaining himinom aumala oonnited of new gene^^ or 
at lesst of ammals which eoiild not be referred to any as yet to 
be found in authors. Dr MacCulloch seems to think, that the 
ling and other fisli which inhabit the subumrinc valleys, at depths 
to which the light of day cannot penetrate, must pei'ceive their 
foody and pinsoe their avocations, by the phosphorescence 
pf thcnr ptey^ or of the annnals which abound in the sea, or by 
phusplioreste uuc elicited Ifom their own bodies. Dr MacCuU 
loch's obser\'ations were g^cnccillv made in harbours, but never 
at a distance exceeding eight or ten miles from land. See the 
Journal qf SMen^, J^iteraturef &g. vol. xL p. 248. 

4. Oift Phogphorescence of ihe LampyrU noetiluia and 

splendidtda. — In a curious paper on the Phosphorescence of the 
I^ampyris rioctiluca and splendidnhty published in the BiUia- 
theque Univcrsdk for May 1821, p. 52. M. Macaire has 
dnwn the following concluaons from numerous observations 
1. A oertain d^vee of heat b necessary to the voluntary plios* 
ph o reac c pcc of these animals.—* 2. Their phosphorescence is cx« 
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390 ^ekuif/ic dnid^ence. 

dtcd hy ft tkgm of IwU tupenor to the lint, mkI b imrovcr- 

aWy destroyed by a higher temperature. — 3. All bodies capable 
oi coaguliiiiu^^ albumen, takt* away iruni j^ho^phurising uuttitr 
its power of phutipborescence. — 4. The pboipbcjwgcence caoiipi 
take place but in a gas which caaUam oxygen.*— 6* It k ex- 
ciled bf the galvaiilc ]»le» but m dfed h pvoduoed upon it by 
dectncity. — 6. The phosphoreaoent nattar is cgmpoaed pnod. 
pally of albumen. 

ACOUSTICS. 

5. Velocity of Sotrnd^M. Richard Vao Rees, ia an inau- 
guml diMeitatioii on Sound, has shewn theoretically, that the ve> 
locity of sound in common air is S4iiM metres in a second. 

In obtaining this result, be adopts the theory of Laplace, aiul 
finaitls bis calculalit)ns on the data given by MM. Dciaruchc 
aod Berard on specific heat. The experinients on the velocity 
of sound, made at Dusseklorf by M. BensEenbeig, give for die 
velocity oi sound 9$d.7 metres, about St^ feet more than the ve- 
locity obtained fiom the expenmeots made at Paria* 

6. Propoffaiion of Sound in Elmtic Fluids.-^M. Van Roes, 
in the last chapter of the same work, has given the results of 
his experiments on the propagation of sound on elasde fluids, 

made witii great aire, and under the auspices of MM. Frain- 
cycr and MoU. The foiiowing are some of the results : 





Vdodtjr 10* of Centig. therm. 


Hydrogen, . • 




1233,3 MtM. 






432 


ViiiKiur of water, tem^ 54" 


cent. 


422.6 


Carbouic uude, • « 


• • 


a4i.i 


Azote, .... 




. 339.0 


Carburetted h>-drogcn> 




;i77.4 


Oxygen, • . . 


• • 




Deutoaude of u^otc, 




317.4 


Sulphtiretted hydrogea. 


• 


. ao&T 










■ « 




Protoxide of ODM^ 
▼^loiir of deoltfl* 


• • 

• ■ 


ms 









A fuller account of these experiments wiU be found in the 

Journal dc Ph^si^uCy Jan. 1821, lorn. xcii. p. 42. 
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KLRCTJtlCITY. 

7. Sln^ulur Eintrind Plunomoia observed in SivUzcr- 
loiid.'^Oa Uic 3d ol' May 1821, and \*lu'ii M. Allaiuaiid Juti. 
was walking from Plcuricr to Moutien»> in th^ canton of Neu- 
cfaalel, he was overtaken by a storm of tlmnder and lightning. 
Hariog closed his umhrellay lest its metallic point should attract 
the lightning, he perceived a band of Hglit along the rim of his 
hat. Upon passing Ms hand over the Iuu.ihous train, it be- 
came still more luminous, and the wiiuie intmor of his hand 
shone like a polished metal when it reflects a bright light. Find- 
ing that there was no danger in making this experiment, he re- 
peated it 15 or SO tiroes. Tliis light was not attended with 
any crackling noise or electrical sniull ; it lajsted only for a short 
time, and always rcbcuibied a brilliant vamisli applied to tiie 
suriace of bis band. 

M. Allamand afterwards perceived another but less lively 
light upon the polished surface of the cross of his umbrella. 
Upon moving the over the luminous part, it became 
more brilliant, and in case of any accident he threw it from 
him. M. Allamand now tried to restore the luminous ap- 
pearance to the rim of his hat, by rubbing it widi the slie\ e of 
his coat, but he could not succeed, which he attributed to the 
tall poplars which grew on the side of the road having attracted 
the electridty from the atmosphere. When he recovered his 
umbrella, he saw luminous points at the extremities of the whale- 
bone radii, which are terminated with a piece of metal. See 
the BibUoiheque Universelle^ Jyin 18^1, vol. xvii. p. 154. 

ELECTaO-MAGKETISM. 

8. Expcnmcnts (f M. Yclhi o?i Ehdro-Mu^nicti^-in. — M. 
Lc Chevalier Yclin, a learned Bavarian, discovered sonic time 
ago, tlmt needles of steel become magnetic when placed in a 
glass tube snnrounded with a metallic spiral, and when electri- 
cal eptfks or the charge of a Leyden battery were transmitted 
along the spiral. When the spiral was tumed from left to right, 
and the sparks talccn from the positive condtn tor, tlie end of 
the needle \iluch [x^ints to it becomes a south pole, and the other 
the north pole, and vice versa. 
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If a tiiird of the needle, reckoning from its middle^ is sur- 
ffounded u| a spiral manner^ with waxed tafleias» then the poles 
appear at the poiate whera the ^iral begiiii and ends. If, ». 
lindoffspM whv^^iodof nst^lis extended along the glass 
tube, th« fteel needle placed within bccQme9 fpebly magnetic af- 
ter several strono; electrical discharges. 

T^hc poles of a magnetic needle were entirely reversiBd hf 
eeveral electiical discharges akng the ^nral. 

ft EaperimeaU af if. AodhmHi on ihn talm^^y cfMagnt^ 
iism produced by Eleetneify.'^^Jh Bockman of Carisruhe has 
obtained tiie lollcnsmg curious results respecUog die prodiidion 
of magnetism by electricity : 

(1.) Electncal shocks from a plate machine S6 inches uidia> 
meter, gave ta a steel rod ^ vepubive force upgn the nagndie 
needle of T. 

(^.) The following repulsions were obtained by the charge of 
a Leyden phial of 5.7 stparc inches of interior coating : 

Rcpjilsion on the N« Repulsion on the S. 

K<wof diMhngn* poie ot the Netdia. ' uf the NeedJe. 

1 ■ 12« 

a IS 16 

9 IS le 

S4 ft 9UM 

96 fOiS fl^ 

With a Lcyden pliiai of 4S sc^uare inches of interior cuaUng, 

the effects were : 

1 ir.s iir 

t m 24 

6 ff 29 , 

u tr so * 

2* n 39 

With a I^jden phial o( 300 square inches : 

a 29 3« 

18 29 34 

With 4 battery of Jive jan» vitl^ afvmt daO iquare inches 
each : 

t ft so 

s ao.5 St 

a 34.5 ss 

tf 34 36 

13$ 3i^6 
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Dr Bwkfnan next tried if the diameter of the steel needles had 

any effect on the re^uii; and having used iliree of 1, 2, and 3 
lines in diameter, he ibuiul tliat the kurger ones received the mag- 
netMm more strongly than the smaller ones. Tlic magma of 
iitiiiidoii took place between the 12th and i8th diachaiige. 

The greateet effect which Dr Bodcman ohcamed was lepni. 
hive of 52 .5 on the north p<.)le, ami 46 .5 on die south pole. 

In determining the effect oi the number of spires he obtained 
the following results. 

HaflrflpfatiL ThtmSHmtrngm Klae Dbdivgw. PUIata llltcfaMiBS» 
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84 


84 


128 


94 
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88 


88 


8B«5 


8a5 


174 


fS 


ts 


87.5 


87.5 


27.5 


27.5 



When a spiral of 58 turns had half of the sfMnea turned to the 
right* and the other half to the left, the two extremities of the* 
sted needle plaeed in the tube became north poles, and the two^ 

.Houtli poles apix-arcd in the middle of the needle. The repul- 
sion of the north poles was 19° and 17^5. 

Tubes of glass were thus arranged, in beveral ways, with spi- 
rals. The steel needles were always rendered magnetic, and 
converted into several loadstones. A steel needle was placed in 
a tube of glass, and this within another tube of white iron, au 
incli in diameter, and this last in a second tube of glass, sur- 
rounded wiUi a spiral-wire. After tlie hrst electrical discharge, 
the tube of white iron also became magnetic, th^ north pole 
shewing n TCpnlstve fixce of The south pole lost its magne^ 
dsm rapidly, and some ndnutes after the tube became indifferent. 
This experiment was often repeated ; and, in every case, the 
steel needle in the interior remained indifferent ; but, when a 
tube ^ lead was substituted in place of the white iron, it became 
niagnetici inth a repulsive ibive of 14''and 10*. 

A needle of nickel placed in a tube surrounded with a ^Iral, 
did not become magnetic after several strong electrical dis- 
charges. 
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T)r BiK'knian now trietl spjraln of a large diameter. In the 
middle of a spiral S4 inches in diameter, was placed a tubegf 
glaf«8y with a steel needle, and the following were the results 
with a jar of 300 sc^uare inches. 

BcpuljioD Ntaili Pol*. R«pii]iiMi Somh fiolc. 



1 10^ 

t U 16.S 

5 U 17 
i 15 18 
h 16 m5 

6 1€ 19 



In these ex|>erimcnts, DrBockuiaii found that necdU.s ufstetl 
placed wUiuml the spind^ uiui nrar zV, bvauitt more or mag- 
rnHCf by the effect of electrical discharges ; but that they had their 
poles opposite to tbciee placed within the spwal. 

With a spiral 84 inches in diameter, the efllbct oo the needles 
was jtist perccptihle. 

AiioJkt spir.il IktwoiMi 34 and H-l- Incht's was tried; hut its 
effect wah not iiiucti greater than that pnxiuced hy a spiral ot' 
84 inches. — See the Jiibimthsque UmvcrseUCf J mulSUlp ycl xm 

p. l^.nl3S. 

METEOHOLOGY. 

la Mean Temperature at Carbeth fir the Ymre 1817, 1818, 
1819, 18S0. — ^The observations were made at 10 oVluck A. M. 
Lat. 5.5^ oSy r.O ' ; Long. 4° 21' 5^' W. Height above the le- 
vel of the sea 480 feet. The thermometer was made by Cricb- 
ton. 



Month. 


1917. 


IB1& 


i8igi 


18801 


MsM. 


January, 


37'. 4 






30.5 


35°.6 




39.9 




3(1.9 




3&1 


Mavdi, 


8T.7 


87.T 


48 


41.8 


40 


April, - 


40.1 


41.2 


45.9 


49.5 


44.2 


^fay, 




50.7 


5? 


5.1.1 


50.1 


June, 


59.5 


59.6 


55.7 


58.9 


58 


July, 


aat 


es 




81.8 


8L8 


A uguitU 


56.9 


60.3 


66.5 


57.4 


60.3 


Sc{>rcinbcr, 




MkZ 


55.5 


5.^.3 


55.6 


Uctoi)cr, 




at 


47.4 


46.9 


47.4 




44.5 


48.4 


87.5 


48.5 


4f.r 




S4^« 


38^ 


39^ 


88^ 


88.8 


Mkan, 


46*.3 


itt.l 


47*.6 


48« 


47'.S 



I 
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It :i]-|>tar.s from the R«_v. .Mr (Jordon'fi Observationsi made at Kinl'auns, (aee 
this JouriuU^ voL ii. |». 371.) that the luean temperature of the yeW) as taken 
at 10*» A, M. is 1°.8 grealcr than the mean Ujmperature taken at 47*.5 
10^ A. M« and 10^ P. M. Hence we have for the mean tempe- 1,8 
titiM of Cnbethf ' • ' • • 45*7 

A«l«far460ftetorBlmdoD, M 

Mean Temperature at the level of the sea, - • 47.1 

Mean Temperattire of Carbeth, acconUoK to Dt Brewst«r*s formula. 



11. Quant if?/ of Rain tiud fiU at Carheth in tJic years 1815 
io 1820. — The rain-guage was fixed on the top of the house. 



Month. 


1815. 1 


Ibiti. 




1818' 


1819. 1 


1820. 


Meah. 


Janiluy, 


0.750 


3.869 


4696 


6.854 


4.722 


3.970 


4wl43 


February, 


4.856 


3.259 


4.562 


.5.025 


4.195 


1.696 


3.932 


Murrh, 


5.563 


2.807 


4.610 


2.U23 


2.841 


2.625 


3.561 


April, 


1.430 


1.673 


.322 


.680 


3.665 


2.09S 


1.644 


B«^, • 


3.684 


a442 


3.371 


1.390 


3.450 


6.435 


3.629 


June, 


1.831 


2.7.>o 


\. MV, 




3.666 


1 885 


2.95() 


July. - 


1.711 


4.623 


3.246 


4.802 


ao25 


2.310 


&286 


August, • 


a638 


1.609 


6.185 


i.«e6 


t.405 


&173 


3.546 


September, 


5.552 


6.095 


2. 168 


2.914 


a5io 


4.212 


4.074 


October, 


5.308 


2.672 


1.350 


4.375 


4.074 


2.030 


3. \m 


Novenifx'T, 


3.869 


2.H50 


'k470 


5.034 


3.412 


2.966 


3.7()8 


December, 


3.202 


3.9-10 


5.585 


2.760 


a880 


3.626 


3.832 


FaHcn in 
ttch Y««r, 


41.393 


^589 


44.965 


41.387 


42^ 


4a62I 


41.766 



12. GcUUmoit.s Ml it or at Amher st in Masmdiu^sscts. — On the 
Idth August 1819* between t^igiit ami nine o'cKick iti the even* 
ing, a fire-ball, of thenseof a large blown bladder, and of a 
fariiliant white light, was aeen in the atmosphere. It fell near a 
house, and was examined by Rufiis Graves, Esq. fiormerly 
l^uc'turer in Chemistry at Dartuioutli College. It was uf a cir- 
cuW fiiriu, rc'senibling a solid dish, b(jttoin upwards, alioui 8 
inches in diameter, and about 1 in thickness, of a bi i<;}it buff 
colour^ with a fine uup upon it, siroilai' to that in milled doth. 
On nmofvinig this nap, a IndF-ooknued pulpy substance, of the 
consistence of mjH soap, appeared, having an offensive suflbcat- 
int; smel), producing nausea niul jjiddineKs. After a few iinnijcs 
exposure to the air, llie Lurt ctiloiir was changed into a livid 
eoloiir, resembiiug venous blocKl. It attracted moisture readily 
Ifom the air. A quantity of it in a tumbler soon liquiliui, and 
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formed ft fmieikigiiKHn mib§ta»06, ci the ecnilflM, ooloar) mi 

feeling of starch, when ])rc pared fijT domestic use. The tumbkr 
was then set in a saie place, where it remained undisturbed for 
two or three days, and it was found to lum idl ewmpantad^ 
oept a maU dark-eobured rettdmim Bdkenog to the bottotf 
and aides of the glass, wbich, when rufaibed between thfe Bngant 
produced about a th'unblefiil of a fine ash-coloured powder, 
wkhtjut taste or snicl!. concentrated and diluted niuriatk 

and nitric acids, no diemicai action was observed, and the mat- 
ter remained unchanged. With the eonoeDtrated sulphuric add^ 
a vi€>lent efferveBocnce ensued* a gas was evolved, and the whole 
substance netalj dkacAvedj^Jmiricim Jmimai ^ Saenefy 
vol. ii. p. 335. 

13. Sing^ilar Jppeararice of Snow and Hail — In January 
Ititi^ the Kev. D. A. Clark observed, in Morns County, New 
Jersey^ a f^guUv formation of cylinders of tfiow. When a deep 
snow was upon the ground, a shower of run fdl, and» m eQnis> 
quenee of a midden eold,* the rtdn was congealed on the surfSue of 
the snow, and ioniied upon it sL cake of ice. Another shower of 
Slow i'eli to the depth of three-^fourtlis oi an inch, and the sky 
having suddenly cleared, the cold became very intense^ and the' 
wind Uew agales^ ^' Natuie^^ si^ Mr Clark, now b^gm her 
^^nrtr ttatlMkA of the mow weold nnve upon tho kj ^nut 
from 1ft to d9 inches, and would then b^n to roll, making a 
track upon the ice shaped like an isosceles triangle. The l)aiis 
enlarged according to circuni&tanccs, and, aided by the declivity 
of the ground, the rolls Here of the siie of a barrel^ and some 
even lai^v Thus the whole ckeatiton, as fin^ alb the eye coukt 
wfts covered with snow4Mdl% diifoing in site fkom that cf a 
tak^^s muil' to the dianulL r of or 3 feet, hollow at each end 
to almost the very contrey and ail as true as so many kgs cf 
wood studied in a lathe."^ 

About two yens bete, Mr Chfrtc obsMed in the heat of 
eutikner Ul^kioes about oneiburth or three-eighthe of an aich 
thick, snfA <^ sufficient size to hide a shilling. Afanost e ve r y one' 
of them was perforated in the middle, as if they had been heM 
between the fingers, till the fingers by their warmth had melted 
away the middley and had met. When tiie perforatkm was not 
couflele, there was tn every case an iodimition to perfenite. 
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Mr B. Hitaheoek dMerrcd, nt DeeHMd, in MaMacliiissets, 

iu 1812 or 1813, cylitulers of snow similar lu those above de- 
st-nbtitl by Mr Clark, and formed under similar circumstances. 
None of the cylindersy however, were more than six or eight 
iadwi m ^waaktf,^AwieHean Journal tfSeimee^ toI. ii. No. 1. 
p. Iftt and vol. il No. ft. p. 875. 

II. .CH£11I8TRT. 

14. IhrndTiNemPlaiMum Pyrometer for High Tmperaiiun$^ 
—The only pyrometer for high temperatures which has hither- 
to been used, is Uiat of our late cniiiR nt countryman Mr Wedge- 
wood, which was founded on the principle, that clay contracts in 
bulky in proportion to the intensity of the heat wliich is applied 
to k. The diffieol^, howew, of obtaining day pieces of um- 
Ibrai compoation, and the discovery that the same degree of 
eontraction may be ohtmned by the long continuance of a low 
temperature, and the short continuance of a high one, have pre- 
vented this instrument from coming iuio general use, and have 
thrown an unoertmnty over the results given by Mr Wedge- 
wood. 

The new pynmeter invented by Mr Bamell is very simple in 
its construction, is easily repaired when injured, and will extend 
the scale of the thermometer at least to the fusing |x>int of cast 
iron. It distinctly indicates a change of about seven degrees of 
FahrenheiCs scale. 

The instrimient consists of a bar of pladhmn 10} inches long, 
and 0.14 of an indi in diameter. It u placed in atabe of black 
lead earthen ware, and the difference between the expansion of 
the platinum bar, and the earilien-ware tube, indicated up- 
on a drcular scale, in consequence of a fine platinum wire iggth 
of an indi in diameter, winch is iixed to the end of theplaunum 
bar, and is coiled three or four times round the an of a smidl 
wheel, whidi we shall call A, fixed at the beck of the efmilar 
scale. The other end of the small plaliiiuui wire is bent back, 
and attached to the extremity of a alight spring which keeps 
the wire in a state of eztennon. The axb of the wheel A is 
OlO0S of an inch m diameter, and the wheelitselfb toothed, and 
plays In die teeth of another mailer wheel a, whose dBameter la 

VOL. V. KO. 10. OCIQM^SL 18^1. O d 
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onMliinlof and «hkbliMoiie4budo£iheiiiiiolwrQft«lh» 
Aa indgK fiwtgaed to the ari> of the small whed mdicaleftfae 

temperature of a circular scale, which is divided into 36(y*. In- 
steuii ui |>dssing the platinuai-wirc round the axle of the wheel 
A, it has been found better in practice, to attach a short silken 
thread to its extremity, and pass that round, and fix it to the 
s|iniig.^See Jnmmai ^fSdmctf Tok ». p. d09* 

16. Rmki cMmedij^Mr BmM T ^Nm P^romekr.^^^Iht 
cxperiment&by which the following results were obtained,, were 
repeated more than onoe, with a very close arrrcement of results. 
The fusing point of silver is most to be relied upon, as Mr J}»- 
niell obtained it by three different tnal% all within a degree of 
one another. 



nnkffulta^ Mr.nn»i- W t %tw d rfi 
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Boiling point of M«iaiiy« 




644'* 




9nMtag poiai of Tin, 


63 


441 








46? 
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609 




Zinc, 


94 


64d 




Brass, 


- 267 


1669 


SfiOT 




- 319 


t233 
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2548 


4667 




• 990 


S590 


Atsr 




• m 


a4T» 






l^ 140 


•80 


ion 


Beit i€a mmmon pnlDas4faf«, 


las 


1141 





The difference between lliese rebuits and those obtained by 
Mr Wedgewood, appears frooi the last ooUunn ot the pc&i 
ceding tables Me Danieil tarmiiiataa hit npar with the tiio 
fiDOowing factsL That mocuty amftlymfipa readily vith 
flatmum al about its boiliiig temperature. When, the mcreuiy 
it volatilised by a strong red heat, ilie platinum is left iu a 
honeycomb or dissected state. %dj A piece of cast iron, strong- 
ly heated, and then cooled slowly in a muffle, becomes covevpd 
with small, but very distinct, octohednl and tetiahedfaL nryntiht 
and black oxide of inm. The fhoets of the ciyatala wm very 
perfect and hrilliant-^oiirfia/ cf Science, toL xi. |^ 817« 
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III. NATURAL HISTORY. 

SOOLOGT. 

16. Sword-fish cast ashore at Kirkdean.'^^he pr^nt suxo- 
mer has been remarkable for the number of kfge and strai^ 
fidwB wbidi have been thioro upon our eoHta^partkuliily tbm. 
mdied by the Irish Sea. Perhaps the meet icBiariwhlecf thcae 

is a swordUlish, the Xiphku giadius of Linnjeus, which was 
thrown on the coast of Kirkbcan, a small maritime tract situated 
immediately behind that formidable barrier of shallows and sandt 
banks whidi protect the weetem elluyial boidflr of the Solwiqir 
Frith tram the mcnirioos of hs ancient posBeMor, the ocean* 
nb Ml neanved 10 feet in length, and 4) feet mind the 
thicker part of the body. The sword, or rostrum, which is 
the most interesting part of this singular animal, nu asures 3 feet 
d inches in length; and, different from those specimens com* 
nonly exliilnled or deecribed^ leenibfee in a most remariiabfe 
miwwr tlin eonunon duunond aifofd mm by the le^eants of 
iafinitiy, only its proportim at the tMt are more tinilbnn, the 
whole figure lx_Mnfi; that of a very acute isosceles triangle, vliosc 
vertical angle is 4"' 42'; — for its jnrcntcr section is nearly a rlioni- 
boid» whose reqpeetiTe sides are 17.5, 33 : which last number is 
Hi ti a n e fewe drnienrinn or breadth at the same place in ^^nthsof 
an indi. Its tfaidmeeB there is 6.1 inches : its greatest breadth 
inches ; and it w^eighs 95 oonoes, or 1 lb. 9ok. ayoirdnpois. 
Tfio \mvt where tlie rostrum has been attached to tlie fnmtal 
bone is somewhat softer than the rest, though approaching more 
nearly to the colour and surface of bone. Internally, however, 
the i^ppearanceisspiinftery, with parallel fibres, and colour mudi 
rssendiling hiooory. Towards the i^mx, it becomes more and 
more solid, and its edges are almost perfecdy transparent, and 
might pass for a deposition of calearcou'^spar. They are, indeed, 
easily scratched with a kmfe, and yield a white streak, but do not 
cSb^esce with adds. The point, which does not exceed J^ih of 
n indi in broKltb, ttlSEemse, (ii^^ 
ItiapMlnMad for at least 18 iiiclns of its length by ftnir canals: 
These are half an inch wide at their commencement, and gra;- 
dually disapj)car m solid bone. Their use is probably to r^ 
ceive nerves iicur the piupose of sensation, as the whole xnass 

nd5e 
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seems posaeMcdof a strong Vibratory power, and, i»hen tfee 
iias^d end of it is held clo« to the ear, the slightest tondi on Ae 
othei extremity is instantly ptfteived. The stethoscope of 
M« Liennec rather diminishes than increases this mtoreeHiilf ef- 
Whoever considers Uie dunensions, and exquisite mccha. 



gndmdeoC this dreadlul weapon, more espeimuiy 
sped with the ahnost electriad velocity of a fish 10 Ctet long^ 
and nearly (by €s«i»utati«i>hdf a ton in waght, ^ h«Kttlt 
difficulty in conceiving the effect described by Mr »otcri]gF 
in Vol. III. p. 411. of this Journal. The rostrum Hiere ^ 
nribed could only have been 28 inches in length, or almost one- 
baif kss than that we aw now descrilMng ; yet the hsh had 
driven H thiougli the bow of a immI, {tht Kitty of lit^qp^^ 
where the thickness ia limber and ptoikai»aal>Miylni 
^1^^ besideb a sheath oi^ copper. The violence of tlia i AeOTi 
however, seenistohave broken off the rostrum ck)setotheoS 
ftoalis. ' It is very thin there, not j^jth of an inch ; and diough 
OidllmhaB Aewit that antter disposed as here in a boltow cy- 
hndrical fonn is^stronger than when said, tUa oa^ ohiana in 
the ease of pressure exefled al a dttsUmca fc8» the p«ll» rf fa. 
nstance ; for it nuibt be proportionally wesker; in tbsOffMi off a 
abock or oscillation, which, in the instance supposed, would un- 
douhtedly be tremendous. However, the rostrum described by 
Mr 8o(we*y was cyhndiical ; that above dassAsdis fl^^ 
sloping from a w^uh»ang>e (of Ul") in Ha ndddla lo a awda^ 
rately blunt edge on either adc. This bevelasentisMeitie- 
lP ffAahU> on the upper surface, while the lower is marked by 
|«» OOfiesponding lines, not sharp but rounckd. A small su- 
Itiie noiy be observed on both surfaces, continued from the hron* 
tal bone to within nt indies ef thepoint^and dbiffiagdvio^ 
trum into two equal parts. It aeeaa ^liiealt te conjed w wi lt 
cause can have seduced this animal so fturfienrtiie seas wlMibe 
usually inhabits, and to a coast where few varictits arc to be met 
with, beyond the native tenants of the rivers and hanks of Soi- 
way. The eldesfc inladiilnnls of the d^oonng district do net 
fmttect another wtanee; and if weeomiwlr liiawitk 
merous accounts of lai^ fiAes lately thvown 
bouring coasts, and the ahnost unprecedented dry m 
Ite itist been tenninated,it will axmear not improbabl 
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xjventsliave a natural dependence on eac h otlicr. The fishermen 
of ihat quarter know how (o aj^reciate the eifects of shorter sea^a^ 
of dnw^t oa the fiah proper loihe ooaat; and when the ter» 

im bem pirolongcd to newly :ire tunes its «vcnge diiii^ 
MM ntkind to ialer, that ito efleetB hm 
to a proportionally greatei* distance among the inhalntanta of the 
deep, and brought the stately stranscer we have been considenn^ 
into shailows, from which all his strength and activity were uo^ 

jriile to idMm biai.— if r Eimrd UilUgan. 

jy. GENEKAL SCIENCE. 

17. Jkeofunt of the Ramemwke, — Mr James Pierce, m his 
Aooountof the Gedogy, Soeneiy, &e. of the counties of New^. 
iMPren and litdtfidd, has given the foUowuig interesting ac 
-count of the rattlesnake. A young man having met with a 

large and vigorous rattU'snakc, instead oi" killing it with his long 
cart»whip, as he could easily have done, aniused liimself by pro- 
voking it, and gnitly ^gl^Wf^ his whip around iu body. The 
iintgtod raptik niada repeated and vigorous leaps towards the 
^oung man, coming nearer to him at every effivt; and, be^ 
ing teazed more and more with the whip, at kst threw himself 
into the air, with such encrny, that when he descended, he 
fieemad scaosely to touch the gcoimd ; but instiinUy Jccbounding^ 
•xacutad a swcssnoB oCJe«ps» so r^pid «iid so great, that t)m 
MaooithaaligMwtMtoiniBiioi^aiiid.^^ The 
yming man beCaek himself to a rapid flight ; hut his draadfid pu»- 
suer gained rapidly upon him, till ap])roaching a fence, he percei- 
ved that he could not pass it before the langs oi ilic snake would 
ht hooked in his Hesh. As his only resource, he turned, and by a 
-fiirtunale throw of his iasi^ by which he vound it completely 
vttind the secpeni^s jxidy, he arrested his progresi^ and killed 
him.*-*Mr Pierce had a living rsttleioake two months in his 
jx>ssc3sion, and every day watdiecl his manners. He iinme- 
iiiately killed birds and most small animals, when put into his 
cage, but did not eat theflft. He permitted a toad, however, to 
MBBiii weeks with him wmmlested, and aUowed it to leap upon 
Ilia body, and sit upon his head. When he (ipened his mouth, 
his fangs were not visible unless be was provoked ; at other 
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times they were covered wiili a membrane like a scabbard, only 
they were drawn back, so tliat the sheathing mcmbmne formed 
only a slight protuberance on each ade of tlie upper jaw. If 
inhatod, be fttttmd his ImmI, ihrew it faick, opened bii HkNilli 
fwde» and inamidy the fetal fimg» were thot out cf dwir ■hi«hi» 
like a spring-dag^r, and he darted upon his objects— hk 
dtatli,'' says Mr Pierce, ** I exanViiKKl the fangs : they are sliajK'f! 
like a sickle; a duct led irom the reservoir of ptniion at the bottom 
of the tooth, quite through its whole length, and tenmnated juil 
hy the pomt, whidi was excee£iig^y diaqp.. Thus the bng h 
darted out at the will of the amnal; itmakeathepunetoiealihe 
instant, and simultiiiicxjusly the poison flows through the duct, 
aiid is deposited lu the very bottom of the wound. As this rarely 
£iib to touch a bJoodvessel, the venom is thus instantly isBued 
jmlo the ajrsteniy and without delay camimnKW the mavch ef 
Aalh'thwiugh emy wa and agUgyJ^'^mmrkan Jmnml ^ 
Stk$m§% irol. iL n. IttO. 

18b DrjfUWood accumulated in (he Achqfala^-^lht qimi»> 
tity of wood drifted iuto the Biver Achalhlaya m so eoonnous, 
that flevenl hundred miles are converted into soM laflt of wood, 

which, in the course of every two or three years disapyx^r un- 
der the srind and leaves. By this operation, the bt*<i ol' the 
Achataiaya is alternately removed four or five miles to the east, 
or two or three to the west, but more commooly to the east 
On that side» it has already g^ned more than ten miles sinee it 
has become an outlet cf that riTer. Wheti Mr Bringier landed 
at the mouth of this river in 181^!, when it was at the fiillo: !, 
he was surprised at ilie quantity of wood leaping perpetually 
into the shoot. He then counted the large trees enterii^ the 
tiTer m a given tune, and found that more than 8000 cubic feet 
passed in amiaute, besides leaves, bark, reeds, he whose muted 
quantity is probably equal to that of ilu wood. The rafts on 
the RihI River are equaliy remarkable. This river is about 
nxty miles in lengili, and in many places fifteen miles in breadth. 
In some parts of this river, cedar trees are heaped up by them- 
selves, and in ether phces pines* At the Ibot of a lull wheie 
iMithin^ dse grows, the flood sweeps them into a pile, where 
they are matted together with their imves, and wiih liie pods 
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w capsules of their scrds, forrniiig tliu m^st compact kind of 
aits. Under Uus raft of the iiad Jbliver, various smaU utrfOTi 
dimppMir, and ahcur thanetygt lyin after having passed seYo* 
al nilcaiaMkr the inrfiwei and imdor fiand banka, wfaieh aie 
IpioMily part <if the lift biiridi under the Mnd-^Tlie fifto on 
the Acha&laya have been more recently examined by Mr Dar- 
by, who has given an account uf them in Wis Emi^anfs Guide. 
He muarksy that men may pass the river in many piaees upoa 
the wood. The timber, he says, rises and falls mnth^tlieiwatert 
II iMiitf iTfWiHy riiiftini^— 'iwi in all diicctkiiiii'haviii^'^lAQfe'jiw 
U m^k m^j pm^mi d frequently mom in aliody horn the iFieig^t 
of the incumbent mass. The raft is denser ibed by Mr Darby as 
only twenty iiuies long from its upper to its lower extremity, 
tea miles of which is completely closed with timber.^.Jinmai» 
JommUfSBimm, VoL iiL ^ 1. p. ll.^StU 

10. Rewards Jhi- Discoveries \n ihc Arctic Rfgiom.~^ln the 
New Longitude Act, which is the 58th of Glh). III. amended, 
it is assumed, that no ship has gone beyond 81° of North Lat 
and IW of West Long, within the Arctic cirole. T^ie^fmrdi 
windi it proposes are: 

L. 5000 to any subject df Great Britdn who shall readi the 
Lon^ude of ISO* iroiii Greenwich, within tlie Arctic 
Circle ; 

L. 10,000, besides the above, for the Northp West Pasnge 

Into the PadAe ; 
X.1000 for nadiing 89" at North Lat, and a rinular sum 

for 8o , 87% and 89 , respectively. 

M. Mr jCatngMT* •second Journey in .^rka,^*^ As to the 
nations beyond Lattakoo which I vinted,* asys Mr Campbdl, 

^ the first was the Tammaha nation, the chief town of which 

was Mei ilxT.vlioy, which lies near 200 uiiltss lu tlie Nl^. ol" New 
' X«attakoo. Th^ abound in cattle, and cultivate, to 4i conside- 
mhle extent around their town, a species of millet, called Xaffer 
Cdrn.-*The next oountiy beyond the Tammaha is the Mashow 
mmtry, the duef town of whieh is Mashow, not a day's jouiw 
ney beyond Meribowhey, containing aboirt 12,000 inhabitants, 
who are much in the same state as at Laliakm), and s{x;ak the 
«aamc language,~About 100 nulcs beyond Mashow i» Kurrea- 
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cbanc, the chief to\m in tlie IMarooUee country, oontauiiiig 
about 16,000 inhabitants, >vith several largv towns ui the vicini. 
tjr« Thew are much Biore civilised than any of tbe jviiaiii 
BMinr the ooloDy of the jQipe. llHy «Mk asd mk ia ioM 
andoapper; pMiit the walk 4if their hotaa in hiifip ; mfc 
very well in pottery ; ha^ a re^tthar gp ttr i wtn t, which is mo- 
narchical; and speak the same language as at Lattako^, as do 
many nations Ijeyond them to Uic north : They alx)und in cattle, 
and have an extensive cultivation, i think KungBechaoe iiea in the 
5Mth degree of South Lat New Lattakoo liet near the jeinree 
of the Kroomaa River. On my MUtm liiim ff iimnrfmni 1 1 
went down th^ Krooman, which nine to the weilwand^ and 
found several towns on its liank^ Thougii a considerable 
stream, I found it lost itself at the ade of the Great Southern 
Zahara Deeert. I travelled two daya* journey into that deMrtf 
to a gpxNip of hiUa in which ia the town of Tureehey* wheee the 
King of the Maldamo nation reridea. The houaea raMmbkd 
those of Lattakoo : they live by cattle and cultivaUng the ground. 
I found in the desert two or thrcv smiill kraals or towns of the 
Cavanna nation. I think Kurrcechane was about 300 miles to 
the NK of New Lattakoo, and Tineehey about 100 niiea to 
the west Theee aj^pear trifling dirtancee to mailF^iOTh travdU 
lers, in oountriea where there are hoth roads and hridgoB, but in 
countries where tliere are neither, it rLujuires much uiiie aiid ex- 
ertion. At Botany Bay, or Tort Jackson, for the first thirty 
years, tliey only penetrated seventy milea into the interior to the 
Blue Mountains ; and even yet, they haive not §fA much ahote 
a hundred, which proves the difficulty. After we have a nis- 
foon established at Korreechane, much of the ierra incognita be» 
yund will s<x)ii he made known to Kur()jK?ans ; and I l>eheve, 
with some wise men, that only in that way will the interior of 
Africa be made known to Europeans : t])e hazard is very great 
in going far beyond where reports of white men have reached, fiir 
every thing you liave is desired by the savages, and there is no 
law to protect you.*^ 

%i, Ert^ioncf Carbonised IVoodaiNew Madrid.'^Ihung 
the earthquake which destroyed New Jfadrid on the 6tfa cf 
January 1812, and which was felt two hundnnl miles around, 
Mr Bringicr hap^x^ncd to be ^)assing in iu neigh bouihood, 
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when the principal shock took place. The violence of the 
MVthquake having disturbed the ewthy strata iinpendiiig over 
itm waktemmmm wnAm eiustiflg probably- in an extenme 
htA^it wooA, kighij m^soBimd^ omtkmeA tb^ whdc niperinr 
mm to' artde. Tliii maaB praaang upon the water wbieh had 
filled the lower cavities, forced it out, and blew up the carlh 
with loud expio^ous. It rushed out in all directions, bringing 
with it an enormous quatUity of carbonised rvood, reditrcd most- 
4r M» Aui, tMch wa$ efeded to ihe haghl ^Jrom 10 to 
IBfuii and fell in a biadt ahower, mixed mth tbe sand whidi 
its rapid motion had forced along : at the same time, the roar- 
ing and whistling, produced by the impeluosity of the air es- 
caping from its coniineiucnt, seemed to increase the horrible 
diaoidar oi the tree% which eveiy where encumbered each, 
ether, bebg Mown up, ctackmg and aplittii^ and faUing by 
thotnands at a time. < In the mean time, the aorface was nnk- 
ing, and a black li(|uid was rising up to the belly of Mr Brin- 
gier'g horse, which stood motionless, struck with panic and ter- 
m. These occurrences occupied nearly two minutes. The 
trees kept faDing here and there» and the irhale surface of the 
eountry remained covered with holes, which, to compare small 
things with great, resembled so many craters of volcanoes, sur- 
rounded with a ring; of carlx)niscd WfK>d and sand, which rose 
to the height of about seven feet. The depth of several of these 
holes, when measured some time afler, did not exceed twenty 
ftet, but the quickBand had waahed into them. Mr Bringier 
iMrtiaed n tendene y to ca r bonia ati on in idl the v^(etab]e sub- 
stances that had been soaking in the {>uuda, pn)diictHi by these 
anptions. — Amrkan Journal g/"' Scknce^ voL iii. No. 1. p. 

& Effects of CM upon Ice, — On Lake Charoplam, and other 
American lakes, and even on narrow rivers, fi-sm es and rents 
of clionnous ninfj;rrUiide are oitcn made in tJie ice, and ai'C al- 
ways accompuuicd with loud report.s, like those of cannon. The 
unwary traveller, who, with his sleighs and horses, ladventures 
by ni|^t, and sometimea even by day, aonoas tlic great northern 
UmB| is flreqnendy swallowed up in the openings, which arc 
thus unexpectedly made in the ice. When the weather grows 
Warm again, beibre the ice melts, t!ie fissures close, and some- 
^wies the edges of them even overlap. At PJaitsburg, in the 
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Printer of 1819-20, when the thermometer during night was 
from 15° to 17° below 0^ of Fahr., and during the day, iraoi 
10° to \T below it. The feports of the rending ice mtm 
like that of • ax^Mundov and the cpemqgt iiwe firaai IQto 
Vi ImI wide. ■ 8oc Amiriecm Jmnud of SckmXf Y^L vL Ma L 

23. AVzc; Fo^cano near Leiria^ m Portugdl,-^lt is stated in 
the Gentleman's Zdaganne for April, thai amkmo has burst out 
on the highest (mmniit of a riilge of motiirtaiii^ near Lcoiai ia 
Forttigal. It oocmrcd «t the period of the high riie of ihe 

Douro, and was in full eruption when ilie latest accounts were 
diqiatched. * 

£4 Ertapimm of a SprwgnmrTlip9m.'~Jdn the 18th of April 
1821, a portion of the avenue of Mr Chamock, at Bishop 
Moncktown, near Ripon, was seen in a c<>nsiderable state of 
agitation far some minutes. An opening, df about a foot 
square, then appeared, and from tins there iBsuied a body of wa> 
tor, which dbbed and flowed during the day. The cavity was 
gradnallj enlarged, by the sueoesnve eniptioiis of ftue spring, 
and, when phimWd in tlie evening, was found to be 58 feet 
deep. — GenUeinan s Magazine, May 1821,^. 461. 

- Tree xMch produMi lAe CBOuU^vme^ mrEUMc ihm,-^ 

In the<egkni«f the Missisippi, on the Arkansas and Red River, 
grows the tree which yields the vec^i^e caoutchouc. It has a 
tolerably smooth back ; and when incisions ace made in it, a 
ailky fluid exudes, which ^ooi^;idates» and Ibnna ^ehaitac ^m. 
Some tiees yield Irani 150 la flOO pounds of caoutchouc. Mr 
Bringicr obsmed, that the wood 4]f it was vety elastic, whan 
dry. If rubbed on a body which is electric, particularly in a 
cold day, the iKxly rubbed wili adhere to the wail. A quill, 
for example, will be attracted six inches from the wail^ and 
stick fast to it, till all the electridty is disapated. 

126. Account tfthe Leeefi of Ceylftn. — This aimnal u sddom 

juore than half an inch long, and is nearly semitransparcni. 
It is very active, and is said occasionaily to spring. Its powers 
4>f contraction and extension are very great It is like a fine 
cord when fully extended, and its point is so. sharp that it 
eafiily makes its way through very small openings. It b sup 
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poted to kave «i acute am* o£ smell, for no sooner does a paw 
m itop wheie leeches abound, than they appear to cmvd 
eagerly to the apot ham all quarteta. ^ Thoae who hairo had 

no experience ol' theae animals,'' says Dr Davy, " of their im- 
mense numbers in their favourite haunts, — of their activity, 
keen appetite, and love of bloody can have no idea oi' tiie kind 
and cxtnt of annoyaiioa tb^ aie to travelim in the mterior» 
of iphidi thejr may ba trtdy aaid to he the ph^ ve. In rainy 
weadwr, it is almoat shocking lo see the 1^ of men on-a hag 
march, tliickly beset with them, gorged with blood, and the 
blood trickling down in streams. In attempting to keep them 
off, they crowd to the attadc, and fasten on quicker tbnn they 
can be removed. I do not exi^gerate, when I say that I have 
(tocasionally seen at least fifty on a person at a time. Their 
bites are apt to fester, and become sores, and frequently de- 
generate into extensive ulcers, which, in Uk) many instances, 
have occasion Lcl tlu loss of limb, and even of life.""— Dr Davy's 
' JUcounl of tiit kUerior ^ Ce^an, 

87. JRemomd of a Parahfik AffeclUm Lightning, '^Mr 

Olmsted, Professor of Chcmistr}' in the College of North Caro- 
lina, has j^iiblii^hed, in the American Journal of Science, vol. iii. 
No. 1. p. 100. an account of the removal of n paralytic affec- 
tion by a stroke of fightnbg. Mr Samuel Letters of Carteret 
Cbunty, North Carolina, had been affected vnth a paralytic afl 
fection in his face, which had settled chiefly in the eye. When 
he was walking in his bouse during a thunder storm, he was 
struck down by lightning. After lying senseless fifteen or 
twenty nunutes, he recovered ao far as to be sensible of his si- 
tttation. He recovered the use of hb senses and of his limbs 
by degrees, during the remainder of the day and night, and he 
felt so well the next day, tliat he was iiu lined to give to a dis- 
tant frii nd an account of what had happened. lie was able to 
write a long letter, without the use of glasses. Since that time 
he never felt a symptom of the paralytic disorder; and he con- 
eluded, that it had been efectually cured by the shodc. He 
thought, however, that the same cause which reatoied his aght 
impaired his hearing. 

' 2& Altitude of Dh i0alagiri and other Mouniains of the Hwuh- 
Isj^.— The superior altitude of the Himalaya range to the moun- 
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\g^ p^ of the Andes lia.s been esUblishcd beyond a doubt, by the 
msfiwif o£ Captain Blake. The followiog are the .ahitudffl 
jduoed finia Ills obwnra^^ Mr Cksiefamke; 

Peak without name, - - - 

Chtindragiri, or MounUin Of the Mooii, - S3yO07 

Pe*k without a nanic, - • • • 24)108 

gwtilagai or Nepal, - • • • 95)2dl 

Dhwalagiri, or Ghmia Coti, or the WWtt Mooilti&i, n»0l5 

Sec the Journal of Science^ Literature^ 4*c. vol. xi. p. 240. 

29. T/UrdRq)ortqfiheC<mmkiMmer9^ Weight 

surts. — Tlic foUowing is the substance oi the final report of the 
Commksioners of Weights and Measures, viz. Sir George Clerk, 
Bart, Davis Gilbect, £tq. Dr WoUaaUm, Dr Young and jCap- 
tttn Xaler : 

1. That the Parliaiiiaitary standard-yard madeliy Biidiii 

1760, be henceforward considered as the authentic legal Stand- 
ard of the British Empire ; and that it be identified, by declar- 
ing, that 39.1S9S inches of this standard, at the temperature 
€l 68* of Fahicnhdt, have been found equal to the kngth of a 
pendttluniy supposed to vibrate seoonda in London on the kfd 
of tlie sea, and in a vacuum. 

2. That the rarliamcntary standard Troy pound, aeeording 
to the two pound weight made m 1758, remains unaltered ; and 
that 7000 Troy grains be declared to oonstitute an Avoirdupois 
pound; the cubic inch of distilled water bcuog found to weigli 
«t 6S*, in a vacuum, ParKamcntary grabs. 

** S. That the ale and corn galloii be restored to thdr origind 
equality, by taking for the statutable common p^allon of the 
British £mpire, a mean value, such that a gallon of commoa 
water may weigh 10 pounds Avoirdupub in ordinary circnuK 
stances, its content being nearly fFH^ cubic inches; and that 
correct standards of this imperial gallon, and of the budiel, peck, 
/]uart and pint derived {nm\ it, and of their |)arts, be procured 
without delay, for the Excliequer.^ 

80. Plant lohich Dissolves in Water. — The phmt called JVbs^ 
iodi comniunu^ whieli is fotind in the south of Franc o, in the 
finn of a green and membranaceous envelope^iiikd with a species 
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of jeliy, oonudnuig a number of elongated filaineiitSy lias the iv- 
markablc property of ^fissdlVnig in water. It always c B aiype OT 
when the nun has ceased, leaving only a small dry fnembranev 

apparently inorganiscd, which resiiines its origiuai form, by 
being wetted. A curious paper on this plant, and on the diffe- 
rent names it has leodved, ia puldishad by M. Vallot, in the 
Jmsmal de J^iigue, Mara I8fl, torn. 9SL p. 216^'— Mf. 

Bl. Impedimenis of Speecfi, — All impediments of apeedi may 
be divided into two kinds, natural and arHficial, Natural 
impt^mimtaariaeficomadiaeaaedQrnuaconatru^ 
organ of y?ch. Afi^Scial impedimenta are certain acquired 
habits, occaaoned by a false af^lication of the organs^ and 
other causes. Natural Impciiiments are so very rare, that not 
on§ case in five hundred of those aiiected with impediments of 
qnedi» can be tiaoed to phyaical canaea. But there are oiket 
cMiaaa that opente moit powerfully in preventing thoae afflicted 
with impedimenta^ from submitting to a proper course of tui- 
tion ; and, finally, of having them completely removed .-^Me- 
dical men too frequently assert, when any case of marked im- 
pediment of speech is aubmilted to tiieir examination, that it 
ariiea fttm a d^dency, or malooofonnation of the organ of 
apaedl; and b thcvefoBe incnrafaJe. Thb la moat distmnng, 
because many of these very cases, however, have been found to 
Ik? purely artijiciaij and under proper management, and a due 
course of tuition, the supposed natural impediments have been 
completely removed,»Another prevailing €puuoii» which has a 
powmful effect in preventing any attempt lo move impedi- 
menta of speedy wUhout any reject to Uie wngm ot th^ evil, 
ii^ that thqr are incurable, and of course, without farther Invea- 
ligation, it is taken for granted that all plans tu tifect a cure 
aie nugatory and delusive. Tlus opnion has, unfortunalelyy 
Iwen too fine^piently confirmed liy the miiB|giving of suooem with 
ihoae^ who^ withoQt hcaitatiop, pretend toraaiove all impedl-^ 
menta of speech, natural or artificial.-^Parenta and guardiana 
ought to know, tliat impedimtnts of speech are, in most cases, 
€OPLa^ou!«, and aru often attended with the most serious conse- 
queiKe^ where there are younger branches in the family {—that 
manyimpedinicnt^ wfaidv had they been ti^ in tine^ BU|g)it 
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have been easily removed, increiist; hy habtt to such a degree, 
as to induce imbticiiity of intellect ; — that they are the means 
of preventing llie acquisitioQ of the most important branches of 

coiine^ the impioveiiieiit of the mind ; — that 
tliey opente as a oomplete exdtuioD from those useful and end* 
nent atuatioiis, offices and profefinons, fot whkb the person af* 
flicted with iiii|M.diments of speech, is, in every other respect, 
peculiarly qualified;— >that they exclude from society, or render 
silent when in it, those who might hold a conspicuous rank in 
the mott kamed and inteUcctual circles;' ■ that their attempts 
at oooversadon, even on the most trivial subjects, and in the 
bosom of their own family, never fail to put their most intimate 
friends to the blush ; and their violent contortions, and nervous 
affections, are painful in the extreme to themselves^ and exces- 
sirely dis^greeaUe to aU with wiiom they wmverse^Whcn 
sudh oonsequenoes MVm the geneiali^ of artificial uiipsfi> 
ments of speech, is it not highly culpaUe fw those parents and 
guardians, who are re>.]X)n3ible for the education of tlie young 
people placed under their care, to neglect the most early and 
fiivourable means of having nil impedhncnts of speech and de- 
fects nf utterance eradicated, belbre tfae^ grow into haibitSy wfaidi 
no sdentific knowledge can o?eroome» and winch baffle eveij 
attempt, even at any degree of amelioration ? To develope or- 
gans of speech previously inactive, to give distinctnef?s of arti- 
culation to unintelligible muttehngy musical enunciation to 
nunoad and harsh soimdsi to gpTOspeedi to the mute, and fluen- 
cy of utterance to the amvulsive stammerer, are dgeeti^ we 
think, of no ordmary degree of importance.»The time neces- 
sary to accomphsh these great ends, must depend on the know- 
ledge of the profes?5or of the art, and his mode of tuition ; it 
must greatly depend on the extent of the perfection required 
by the pupil; the nature and degree <^ the unpedimeDt, or lui> 
bit tobe encoiintered; and the suseeptifaility, dihgencse, ptenous 
attamments, and dispootionsof the pupiL^E&buigh hssbeen 
long in want uf a professional gentleman, whose experience, edu- 
cation and success entitle him to public confidence ; and we are 
fully aware, that many inquiries, by anxk)us and affectionate pa- 
rents, are frequently made for a person who is qualified ftr the 
hnportant task of removing impediments of speech. We are 
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happy in having it in our power to recommend the Reverend 
James Chapman, teacher of elocution here, as a. gentleman well 
quaiiiied for this arduousi but most important undertaking. 
No conaderadoitt of a private nature would have induced us to 
iaiert in this Journal any such wcommendatioB; but having 
witacaecd the remwltahb shoom of Mr Chapnan^e mechedi^ 
we feel that we arc discharging a duty both to the public and 
to hiiii, in making this statement ; ci\u\ wc tliink that our metro- 
polis will have made no ordinary acquisition, it it shall secure 
the permanent readenoe of such a well educated and aooom* 
|ilished teacher as Mr Chapman^ 



Abv. 'XTiV.—Lut of Piaimts gratM l» ShoOmd/rom lif 

June to Ut September 1S21. 
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